SC7731G/SC8731G 


Device Specification 


Version 0.2 
HW-SC7731G/SC8731G 
July 25, 2014 


КЕЗ ЗРВЕАОТВОМ 


WWW.Spreadtrum.com 


Spreadtrum Communications, Inc., Confidential and Proprietary 


ӨБЕЗШІШІ | SC7731G/SC8731G Device Specification 


IMPORTANT NOTICE 


COPYRIGHT NOTICE 
Copyright © 2013, Spreadtrum Communications, Inc. All rights reserved. 


TRADEMARKS 

Spreadtrum Communications, Inc. and Spreadtrum Communications, Inc.'s products are exclusively 
owned by Spreadtrum Communications, Inc. References to other companies and their products use 
trademarks owned by the respective companies and are for reference purpose only. 


WARRANTY DISCLAIMER 

Spreadtrum Communications, Inc. makes no representations or warranties, either express or implied, 
by or with respect to anything in this document, and shall not be liable for any implied warranties of 
merchantability or fitness for a particular purpose or for any indirect, special or consequential 
damages. 


CONFIDENTIALITY 


The information contained herein (including any attachments) is confidential. The recipient hereby 
acknowledges the confidentiality of this document, and except for the specific purpose, this document 
shall not be disclosed to any third party. 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


ӨБЕЗШІШІ | SC7731G/SC8731G Device Specification 


Revision History 


[version [owe Jome [e — — — — — — —] 
x | j| | | 
x | LLL 
о G j че 
x | | | N| 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 2 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


ӨБЕЗШІШІ | 5С77310/5С87316 Device Specification 


REVISION HISTORY e Dr RR 2 
1 SYSTEM OVERVIEW: ul —————————ÓÁÁ—Á— 17 
1.17 @епега!Безстриой: ——————————————ÁÓ—— ——À 17 

1.2 | SC7731G/SC88310G Features uu uuu uu aa ыннаны Ыйдан анин ылар аашкы ыла 17 

1.2.1 РІаботт:Реаїигеѕ „2... lu нынан неа 17 

1.2.2 Modem Maure p PEEL 19 

1.2.3 Multimedia. Features... eid знн жынын нынын etta te deat ice ирани 20 

1.2.4 Connection Features .................. U I L n enn 22 

1.2.5 РЕЛШЕ tic пин зал ина байы ааа 23 

1.2.6 Раскаде: ыыы нна ийнени дийн нада на ннн найы VOT 23 

1.3. - Chip/Architecture ели ао 23 

1.4 List of SC7731G/SC8831G Chips..................................... nensi enne 24 

2 e«€cdd.ieinuupm———————— À о Q— 25 
21 Тор Marking Definition инь nenne е” 25 

2:2 ВОАРШОШ. оно а неро д ы Мы 26 

2.3 Package Oulline.......................................................................W. ..Ë.......................... 26 

24 `Rellow Profile. uuu ашышынын tenet te ra о» es e rr een tete Haad 28 

3 PIN INFORMATION ............................................................ ——— ——— 29 
3.1.1 Pin symbol descriptions..................... жы. Nee aE akaa a 29 

3.1.2 mIRC. ОА, DEI 30 

3.1.3 Pin Multiplexed Function Пібі.....о... а ее. 48 

3.1.4 Control Ведївїег$...........4@........Җ....,#........................................................ 57 

3.1.5 Strapping PINS .............. MM mEI—-—Á————— е 71 

3.1.6 PAD Information ................Wmf.................................................................. 72 

4 ELECTRICAL ЗРЕСЕСАТ!ОМФ..........„ ————— 77 
41. DC Specifications uuu u Au uuu G ыиы ria шы ы өлде Дана 77 

4.1.1 Absolute Maximum НҺайпов........ ағыт 77 

4.1.2 Recommended Operating Conditions 2.2... 77 

4.1.3 Thermal Characteristics ..................... essen 78 

4.1.4 ESBACITAmacteristics ...................л..алымӛ0м4мы 78 

4.1.5 DC Characteristics ............... иена entren entente entren nennen 78 

4.2 АС Charge S-isse ianari иена нина snnt sentent 80 

4.3 Performance Specifications ...................... аан nnne 81 

4.3.1 Вазебапа Tnm 81 

4.3.2 Phase-Locked Loop (РЕ)... ағат 82 

4.3.3 USB 20 PHY d етае еен нона а 82 

4.3.4 МРЕСЗ] 42; uuu —————— PH 83 

4.3.5 ЛЫ ек к pe rec He EU ИИК 83 

4.3.6 Automatic Frequency Control (AFC) ПАС.......ы- 83 

4.3.7 Automatic Power Control (APC) ПАС......... ы 83 

5 ELECTRICAL SPECIFICATIONS(SIP А-ПІЕ)...................................... u. u. u. u... ........... 84 
5.1 ОС Specifications ШО LULU Л ОК К К ankan 84 

5.1.1 Absolute Maximum НҺайпдв....... ае 84 

5.1.2 Recommended Operating Сопайшопв........-...... 85 

5.1.3 Thermal Characteristics ЕТТЕР ТТТ ТТТ 85 

5.1.4 ESD Characteristics алло rt ire rna Pret isa te dl 85 

5.1.5 DG Characteristics: u шил deities ана ава 85 

V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 3 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


ӨБЕЗШІШІ | SC7731G/SC8731G Device Specification 


5.2. AG Characteristics. uii adierit cL da bn аланы тайма Fab bo Reus 87 
5.3 Performance Specifications бшен наукын нанына заннын айаннаан ЫЫ 88 
5.3.1 АТС'ОѕСШаіог: et елена ое ettet анда 88 

5.3.2 Auxiliary Analog-to-Digital Converter (АОС) о... ы 89 

5.3.3 Bor 89 

5.3.4 ве ве Ри ES 104 

5.3.5 Cri ——————————————á 108 

5.3.6 СОШОПБ:СОШПӨГ ————————————— 111 

5.3.7 DDR buffer for DDR2, DDRG3................ sse 112 

5.3.8 Аиосойвс, ier bte Lite ete especie M eec 112 

5.3.9 LCD Backlight LED Пгіуег. 2... еааиее 122 
5.3.10 Boost LED DriVer uu a tte i ee a © 125 
5.3.11 Keypad Backlight LED Driver ...................... eene 126 
5.3.12 Vibrator Driver 2... йн днн tnn e ate 127 
5.3.13 ЕО. b NINE 128 
5.3.14 RGB: ОЈ АРА ur анаан gm uy ass ео: 129 

6 MICRO-CONTROLLER UNIT SUBSYTEHMN.................... uu. u. u... ............. 131 
ӨЛ.  PIG688807 nere ete coi e Nc e tees 131 
62 ARM Memory Мар............ы.аға.ғ..6%і A uu—-——————— 131 
6.3 Internal Memory Сопігоһег..............м4м.1 000 а линии ем 135 
6.3.1 Internal RAM Controller.............. a... U... 135 

6.3.2 Internal ROM Controller ... my... W......W...................................................... 136 

64 External Memory Controller .................. n nnns nnne 137 
6.5 Nand Flash Controller....................... W... U ......................... ....... ... ........................ 137 
6.5.1 eu | РРА _ Ср — 137 

6.5.2 FOdIDY6S6u ЧИ R КН И ОКТО basdadg 137 

6.5.3 Signal Description ..................................... «аа... 138 

6.5.4 Function [Apso OT os. ы НИНА ана анана заннан наив нна enden kn teer prid 140 

6.5.5 Legacy Nand Місго-іпвігиспоп..........а-аь-лш 151 

6.5.6 SPI Мапа Micro-Instruction ................... sese 163 

6.5.7 (ФОПТЫ Менсон aa A а A 170 

6.5.8 Тә ГС Пе Notes S 220 

66 ОМА СОТ елена бете ыны qasa a е а ағара kaqa 220 
6.6.1 gud m ———Á——————  áÓ 221 

6.6.2 POT osten Su ны M i E EMT d tds 222 

6.6.3 Funcion Descriptor. uie doi ы т Ы Етене Coo tope на 223 

6.6.4 Control Registers. КОЛЛ ККК К ГК К КК qv ГГ ГГ 227 

6.7 МСО Interrupt Сопо|ег................. 1... нынын 248 
6.7.1 uu НА — És 248 

6.7.2 Реаштеб MEI 248 

6.7.3 Function DescrIptlOn...... «tco ledere betae Dre eee eo eet de 249 

6.7.4 Interrupt Channel Assignment...................... sse 251 

6.7.5 Control Registers................... l entree nne nnne en 256 

6.7.6 Application Notes Ju u нын ии алиннин аараан 268 

6:6: . AXI BUS МОППОГ;:550Бвомаре не ем некелер ине 269 
6.8.1 SUN "EE 270 

6.8.2 azul cce 270 

6.8.3 Signal Description ............... иена ККК КГК ГК УУЛ Л nennen 270 

V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 4 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


V0.2 


6.9 


6.10 


6.11 


6.12 


6.13 
6.14 


6.15 


6.16 


EP SPREADTRUM | SC7731G/SC8731G Device Specification 


6.8.4 Funetion DESCIIPUON LLL КИТТЕ ЛИТ 270 
6.8.5 Control Registers... cete teet Pt О КК Л hasa 270 
6.8.6 Application: Note лиана Йыл т ЙЫ катары 290 
АНВ Bus MONIO Sui с а аи ан и ыйык ы нкан bed De EE Ма дына рани и bod и кн 292 
6.9.1 eur EE 292 
6.9.2 Features pec О Т Г ОГ ERR CO ERR OE cus 292 
6.9.3 Signal Description .....................................«« «анне 293 
6.9.4 Function: ве те еп [еј Рана а Ым аа Еа ы 293 
6.9.5 Gontrol Registers. ........:: К КККК К К К К ГЕГУ ГГ 293 
6.9.6 Application Note UL Lu н Ф е 314 
ЛЕРДІ ЦИРКТЕР КИР КЕТТИ Тың 316 

6.10.1 OVGEIVICW ЛЛ ЛОО О К К Л, О СР л Ф 316 
6.10.2 Huc - КИТЕР ИТТЕ, 73, Ф... 316 
6.10.3 Signal Description .......................................................... m. aes 317 
6.10.4 Function Оеѕсгірііоп...............................«. «А... 317 
6.10.5 Control Registers............................................. f... S.................... 317 
6.10.6 Application Notes ............................................ Ay. Sy f......................... 337 
General Purpose Timer ................................... а... а.а 338 

6.11.1 eu КК Г О Г ЧЭ. ЭТИНЕ 338 
6.11.2 zii) (pU n. ¿Nuu u CE S 339 
6.11.3 Signal. Descriptio M аса ен ди У ore eere ee t нм ED ви ea hd eade 339 
6.11.4 Function Descriptlon...-.. m MEE ettet eei 339 
6.11.5 Control Недісіете.......... ..........И”..............................................:........ 345 
6.11.6 Application Notes ...........9&.-.... R. a ичинен Д.Д аға 360 
6.11.7 lmplementations DEI Rr 361 
6.11.8 Future Improvemgilits АМ... оонанын enne enne 362 
Watchdog Time NS oe ИНЬ 362 

6.12.1 Sis ш... “Ь ——————— 362 
6.12.2 Реа... че Mp" 362 
6.12.3 nU ei. eto m— 362 
6.12.4 # лар. Й.Б ЕЕ ШОЛ КЕТГІ 363 
6.12.5 "ace zuerst 377 
ABA ORO! Fegister unice eter ett К Г Г re ub esa 378 

SPS SNI lul cm 415 
6.14.1 euh "EE 415 
6.14.2 FOCUS sa tet cats m 416 
6.14.3 Function Desorliplieh ull E 416 
6.14.4 Control Registers... un и qawa asawa dot алайы 416 
6.14.5 Application’ Note аира 420 
System limer- FT, u u uuu аан он НОЙ НЫН 421 
6.15.1 ӨЛЕР —Á——————— ÁÁ—' 421 
6.15.2 FOU OS m — 421 
6.15.3 Function DescriptlOn......:.2 олега eene tee teca estes te eaten ent 421 
6.15.4 Control Registers................ esses esee entrent snnt rennen en 421 
6.15.5 Application Notes +: а acide raced dened N 423 
DR ———————————————— іна: 423 
6.16.1 eu АТИНА aahh aS ah apta aaa sabi aaah ents 423 
6.16.2 aure —————— sapa 424 
Spreadtrum Communications, Inc., Confidential and Proprietary 5 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


V0.2 


EP SPREADTRUM | SC7731G/SC8731G Device Specification 


6.16.3 OP SF ALOIS а. ымыны —————Á—— 425 
6.16.4 DRM Dala.Formal uuu potere Dr era er eee t death eee hh dt 426 
6.16.5 DRM Control Registers ................ ыны ыыы айр ныны ыры дыы 426 

6.17 је | [оје «КОКО О О ОЛОК УЛО ОО Л 432 
6.17.1 eur ЛК ОО ЛО О О ОК К О ГГ С Г 432 
6.17.2 Features Т О Т Г ОГ К Шарлы 432 
6.17.3 Signal Description ............л ае. 433 
6.17.4 Те Иа] besrpiio uuu ме м ы ааа а ДЫ ына ТЫНЫ 433 
6.17.5 Take and Release Әріпіоск....... а еие«ял теа 433 
6.17.6 Programming биісде о... ”,еияиняц” шм 433 
6.17.7 Register Descriptions ...........ал..422..22.Һм..... ыы еее ы 434 

6.18 AP: Glock. Сопот айын аты ee 436 
6.18.1 AP Clock Register Address Мар.....ол40а0ығ0040 ыы 436 

6.19 AON Clock Control........................ esee әнмен кн көне Say. ÑA A... Qs 463 
6.19.1 AON Clock Register Address Мар...әо.ә...а2аы. 463 

6.20 MCU JTAG Interface.................................................. f... eese 475 
6.20.1 JTAG Timing................................................ l. Sy f......................... 476 

6.21 ZIP Encoder Controller ..................... U нынын ннн 476 
6.21.1 uc о Г С sek ries мн с: најаве ЭНА 477 
6.21.2 Ғеаштев.ысаовссаспанхонагасыы ОЬ 7. 477 
6.21.3 Function Description... u фос ананан 477 
6.21.4 Control Registers......... m ҒА МОИ 482 
6.21.5 Application Notes ......... ЈЕ......... ЭЕ... озуни nnnnennn e 503 

6.22 ZIP Decoder Controller ........... ль. нелишне ener nne 504 
6.22.1 huc EE 504 
6.22.2 БЕаштеб Иа А Иа 504 
6.22.3 Function Певспршогэ%........................................2....2144....4....... 504 
6.22.4 Control Недісіетв.............222224МММ...0 ыы ааа entrent enses 508 
6.22.5 АрршсашШп №6555... :::. ә незин ииине низ нин ышына шанада жын 543 
MICRO-CONTROLLER UNIT PERIPHERALS ................................ өлш шə кеше u. u... u... u... ............. 545 
71 USB OTG S Rd 545 
7.1.1 "ul О С О ОЛ ККК К К К Г 545 

7.1.2 pis M сал EDT 545 

7.1.8 Function Оезсирной::-:. L l оры i ie eu eec e PRX eR 546 

7.1.4 Control Недісіетв..............404га нина entree nnne nnns esten 547 

7.1.5 Application Notes... tetro И ен oxi УГ” 636 

7.2 QUART and IrDA interface залны ыз чачалы ишн ини анана enne нална 638 
7.2.1 ou ОК КОЛ О Г О Г Г Г i—— 639 

7.2.2 Реаштеб азота оз ЕТЕНЕ 639 

7.2.3 БЕДЕГЕ э ОТУ О К ағыл ден О ОК С eae 639 

7.2.4 Function Desoripilo „е... E НИЕ 640 

7.2.5 Control се БСО ЛЛ Г ОЛ КГ СС 646 

7.2.6 Application Notes Ju rece deer tre e aec рында ынын 658 

753. ӨРІШтейасе: u idee nere ы дайына eese pee Rata qishaq ag 659 
7.3.1 Gu ——————————————— АНЫДА 659 

7.3.2 FUGO ЖШ лы К ОКЫ AC n uL dtd 659 

7.3.3 Signal Description .................... нии нии па ни au... 660 

7.3.4 Function Резсприо ) s 660 
Spreadtrum Communications, Inc., Confidential and Proprietary 6 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


V0.2 


7.4 


7.5 


7.6 


7.7 


7.8 


7.9 

7.10 
7.11 
7.12 
7.13 


ӨБЕЗШІШІ | SC7731G/SC8731G Device Specification 


7.3.5 Gontrol Registers... uuu К К К qhasa asqa coda be Re ud o dels 666 
7.3.6 Application Notes odere E аан нИ 687 
7.3.7 Мемтеа шта анааан ККК Г Г СГ ыма ара 690 
ISand PCM тетасе иегине а И Ын Ийин ани иен 690 
7.4.1 hu ЛК ОЛЛО О О О ОК К О а СС Г 691 
74.2 Features Ж К О ТУ О Г О К атына 691 
7.4.3 Signal Description ....о......а..әыиыәз 691 
7.4.4 Function: Description; ciento tonii м А а а НИ 692 
7.4.5 Gontrol Registers. а taie timete аи eto iae aadatan E Rd aa asd 697 
7.4.6 Application Notes — А. на <= 712 
Реа. « 715 
7.5.1 ӨО ЧАИ СР л 9 716 
7.5.2 ЕИО. > 0. 7 eee 716 
7.5.3 Signal Description .............млғммғмышоит..”....... 716 
7.5.4 Function ПевсгірШоп................ллаы.58 ы Issue 717 
7.5.5 Control Registers............................................. f... S.................... 720 
7.5.6 Application Notes ............................................ y. Sy f......................... 725 
Keypad Interface ....................................................... Van... Rem HH 727 
7.6.1 OVENVICW ——— «ы, QOP———— S 727 
7.6.2 FOdlül65 eee tee eel No ЧИ Hle terceras 727 
7.6.3 Signal.Descfiption uuu ВИ. ЖОЛОТО СС 728 
7.6.4 Function Descriptlon...-.. mE ette eee 730 
7.6.5 Control Недісіете.......... ..........”..............................................:........ 730 
7.6.6 Application Notes eene М: сеет Дата 745 
7.6.7 Glock enables dT 745 
7.6.8 IPD'configüratiogal. M ИК ИКА н 745 
РММ: E. ЧО. ТО ОУ УО О Л КО О Г 745 
7.7.1 eu  ————— нА 745 
7.7.2 Fea Jag Mm. P pL" 745 
7.7.8 Реронол Мезсирноп..................--. О К ГГ 745 
7.7.4 [# лар. Й.Б ТТ Л О Л Г ГК rne duca 746 
7.7.5 бы. МП» е №оїеѕ БКНИН Н ИН НН ле ОГ Г ГГ С 748 
ceu Р ОЯ 749 
7.8.1 АА 749 
7.8.2 Беаштеб uie Нина at 750 
7.8.3 Function Везеприо а uy наан нна 750 
7.8.4 Control Нед1!бїег$................2.2. eee enne nnns nennen 750 
7.8.5 Application Мезень 757 
APB: Control Register... tace ce deir odes eee ГК eeu kd e duda 757 
AON Control Register PR 765 

PUB Control Register. УГ О ООО О О eta еее 813 

PMU Control Ае те uu aa ти аланина УУ О К Л К ЛТ 858 

ze ОК ОООО УГ Г ЛО 972 
7.13.1 IS "EE 972 
7.13.2 Eus" 972 
7.13.3 Funcion: ® сс» үз |+ uuu LL 973 
7.13.4 Control Registers................... esses esent sentent 974 
7.13.5 Application Notes ............... ны инана ышан eea ызан nnne аа. 1000 
Spreadtrum Communications, Inc., Confidential and Proprietary 7 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


V0.2 


7.14 


7.15 


7.16 


7.17 


7.18 


7.19 


7.20 


EA SPREADTRUM | $C7731G/SC8731G Device Specification 


SIM Card Imterface... uu К ЛУГ Г О nennen ГГ nnne ns 1001 

7.141 eT ТРЕ ОО О Л О К Г С Г ba 1001 
7.14.2 Реаште а et obe iet Ea e О Г СГ ur s 1001 
7.14.3 Signal Description: УЛ К К К КОК db КО КЛ 1001 
7.14.4 Funcion Оезсирноп...-:: залезла oce reete rene tei e Ede eere dn 1002 
7.14.5 Control Registers. дынын ақым ытай айтам аталды 1007 
7.14.6 Application. №оїеѕ: oorr u нра ынын 1021 
EMMC РЕЛЕ —————————Ü 1021 

7.15.1 Gu ——————— КГК qa 1021 
7.15.2 Редитељ КЕТЕТИН КЕТКЕ ИРЕ ТЕ ЧЕ 1022 
7.15.3 Main feature change list for eMMC сага ...............................................-.. 1022 
7.15.4 Виз Timing ————— ТА?” 1022 
7.15.5 Signal Description .............................................................. Ж”. 1026 
7.15.6 Control Недізіетв...............л..м.м...тқ.л%.”...... 1027 
zr ——— О. ПЕ 1066 

7.16.1 Ө qe m. mm 1067 
7.16.2 FOQ Wm pter EE чу e 1067 
7.16.3 Signal Description ................................4 9 ш. Җы...--ДЁ............................. 1067 
7.16.4 Function Description..............................9& 9. ......................................... 1067 
7.16.5 Control Registers.............................. Ry... N........................................ 1069 
7.16.6 Application Notes аи а КЕ teda Lens 1096 
GPS ——————— В О ТТ” 1103 

7.17.1 ӨЛЕМ u ин аа eet eee О С 1103 
7.17.2 Features ees Nee ettet s 1103 
7.17.3 Module. |ШСелі- (е ТИНЕ ЕН ЕРЕКЕ ТТГ ГГ 1103 
7.17.4 Clock ала Везе жа ....№,............ «ео enne nnne nnn nnn nnne 1108 
7.17.5 WISIN OF каль Ww EET 1109 
7.17.6 Power Management ................... елена nennt nnn nenas 1110 
7.17.7 Ғипспошбезвиртоп.......................422га а Мы 1110 
7.17.8 Control Недісіет.............а04У02Г00ғГ0Г4401.......00000:0ыы пина ан нннаннн не 1113 
7.17.9 А ОТДАН NOTOS soisi saia a инь ине ыныра 1116 
gu. Чо У МНН К ———————————— a 1116 

7.18.1 B ЗЛО Г О ие На кН 1116 
7.18.2 ИО ESSE 1122 
7.18.3 FM Key Function (бевстіріоп........ а-ә 1123 
7.18.4 FM FM Register Address Мар...л.лллаалығ-ыаыы 1125 
7.18.5 Memory Address Мар... emen rne 1184 
7.18.6 Application: Nole: -ueia ari a A tedio ны ым адан 1184 
е ы КОННИ КИТ 1185 
7.19.1 uc НТ ТТТ О "——— 1185 
7.19.2 Poa CIA 1185 
7.19.3 Function Descriptio uuu u eet ly eee rete th веш rere err darte ea 1185 
7.19.4 Control Недісіетв.........о..4ғга а 0 entente nnne 1186 
7.19.5 Application Notes uu uu анладан ннан 1237 
Internal processor interrupt (ІРІ)...................................... на 1238 

7.20.1 eu ——————————— аы 1238 
7.20.2 gus 1238 
7.20.3 Function Безсярной..: зна небе анык еме вине 1238 
Spreadtrum Communications, Inc., Confidential and Proprietary 8 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


V0.2 


EP SPREADTRUM | 5С77310/5С87316 Device Specification 


7.20.4 Control Ша [БИЕ КК ЛО ein К К Г Rev doas 1242 
7.20.5 Phin- Specie с раса се си ТИ ое tts ayer trit death te ha и 1247 
7.20.6 Application Notes... a territi аыр dic ce bct ett nate 1252 

7.21 Analog-Digital Interface uu, u u онны андады МММ nnne 1253 
7.21.1 (Омеме ——————————Ó 1253 
7.21.2 Eu TM c 1253 
7.21.3 Signal Description 2.22: Инан HA 1254 
7.21.4 Function: Әсе әтер ЕТЕНЕ 1254 
7.21.5 Control Registers. ........:.:. cai tie ео а ннан na ERE qu 1259 
7.21.6 Application Notes ............... азанны ниши шинели Mees 1276 

7.22 Thermal Gontroller.. IILI a N 1276 
7.22.1 OVEIVIOW НК ККК Г, — Сл" 1276 
7.22.2 Реашге НКИ М, 1276 
7.22.3 Signal Description ......о.....л.мл0.о.итқ-%.”...... 1276 
7.22.4 Function ПевсгірШоп...................м.58 Ña... s: 1278 
7.22.5 Control Недізіетв.................2.22.....4................... 1280 
7.22.6 Application Моте..............2.22.2.. sy ЖАҒ..................... 1305 
AUDIO SUBSYSTENM.... рым ннн С N аана ы ін са валы 1308 
8Л ОУӨМІӨМІ; eres aa ern qne a ӨО e И 1308 
8:2 . Audio Содес о и аи титана нагна avec E, ЖКО О et entes 1309 
8.2.1 INTRODUCTION ..................... ge %............................................ 1309 

8.2.2 ELECTRICAL SPECIFICATIONS .....B.................................................... 1310 

8.2.3 Reference Pin Оезсирниоп..................... scenes 1317 

8.2.4 Digital Filter Details s Mhea riivi ei манаан 1318 

8.2.5 Codec Ћедіѕїегѕ.....г:..............................а.. esee entretenir 1331 

8.3 125 5епа!!пїегїасе................4А.....Җ\..................................................................у[у 1364 
8.3.1 General Features ................. sse eene then nnne snnt nnne 1364 

8.3.2 DSP Moda, imag 27... ы 1366 

8.3.3 125 Mode Timing ...........004420400М ннн 1366 

84 “VBC Interface 796 O e esr npe ende rb ee ананна нна 1367 
8.4.1 СОТА. E AEA E E A A A E A 1367 

8.4.2 Че СОО О К О К ОУ ЛК ГГ 1367 

8.4.3 IS eri gBr- eee 1368 

8.4.4 Function Dësofipniion EET 1368 

8.4.5 Control Registers................... esses ener snnt 1378 

8:57 Сз. cum cR 1435 
MULTIMEDIA SUBSYSTEM. ———Tn 1436 
9.19 Ммештеса daala patinisun АН te tes tee ree 1436 
9.1.1 DE = uuu uu анна арна Би A 1436 

9.1.2 Signal Descriptio M ООЛ О О ЛГ К О КЛ С на 1436 

9.1.3 Diagram of Multimedia data рап....ллллллалӛыр ғғ. 1436 

9.1.4 MM memory тарріпд.. о... nennen 1437 
Маке ИТТЕ ТТТ 1437 
9.2.1 Омен К НН 1437 

9.2.2 СЕБИ ОЛКО EE 1437 

9.2.3 Signal Description ........................ налили nennen nennen 1438 

9.2.4 Function Певзсгіріоп.......... enm enm rens 1445 
Spreadtrum Communications, Inc., Confidential and Proprietary 9 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


V0.2 


9.3 


9.4 


9.5 


9.6 
9.7 
9.8 


9.9 


9.10 


9.11 


(ЕЗ SPREADTRUM | $C7731G/SC8731G Device Specification 


9.2.5 Control Registers... citet acit ein К КГ Ra eu d ous 1455 
9.2.6 Application Notes ssc. ит битни eet Det ce rtr at ded 1517 
GSP ect или и УЛ ТК О О К О О 1523 
9.3.1 iii T нина Яны 1523 
9.3.2 ЖЕҢГЕН ЕТЕНЕ ЕТ А а КАНКА КЫ 1523 
9.3.3 Signal Description ИСА алпыс ы ақым ии аНЫН 1526 
9.3.4 Function ОезсиркКоп................. линии Duss 1526 
9.3.5 Control се ЕЛ К К Г К КК КК nene 1536 
РДЫ ОИ 1572 
9.4.1 ou ——————— —— ч 1572 
9.4.2 Реаштеб e L—————— ы o 1572 
9.4.3 Signal Description ..................................... «а.а. Ф... Ё. МӘ 1573 
9.4.4 Function Description........................................................ ду. У. Ф. 1575 
9.4.5 Control Registers........................................................... m. S. T....... 1583 
9.4.6 Application Notes онаи ынанмак». IRR esses 1618 
Graphics: (GPL)... dete tein dette dete eter Г О С АР „Ж. eee 1618 
9.5.1 Overview.......................................................... N. Sy AME 1618 
9.5.2 Features lll l ама Neo uu y u l s 1618 
9.5.8 Signal Description ............................... 98 esses 1619 
9.5.4 Function Description......................... ҮЗ, Эм....................................... 1619 
9.5.5 Graphics-pipeline-level орегайоп........... а аты 1627 
ШЫР ИЕЛЕ ТТ kun Пт ТТТ 1628 
МРЕС банане виа ына asa ад tme К 1628 
MMU. аии КУ ОУУ ЛУО ЛЛ О aaa 1628 
9.8.1 eur € 1628 
9.8.2 Ееаштее: 2. uh cm 1629 
9.8.3 Function Пезстршогэ%............................1. 12... .2м2........ 1629 
9.8.4 Module Configuration ......................... нии иин enne nnne 1631 
9.8.5 Орегайей ЕОШ....................... знали алина дамы. 1631 
9.8.6 Register Descriptions .................л.аға4аа0М. ..... 1632 
9.8.7 GSP MMU Configuration ......................................................................... 1633 
9.8.8 ММ MMU Configuration ......................... a... 1634 
Multimedia Clock Control Register....................... essen 1634 
9.9.1 MM MM СІК RF Register Address Мар.............................................. 1634 
MM'AHB control гед$ет............... нина a ia nnne nnn nnns 1639 
9.10.1 MM TOP MM AHB RF Register Address Map.................................... 1639 
GPU Clock Control Register............................. enne 1643 
9.11.1 GPU ТОР GPU АРВ RF Register Address Мар................................. 1643 
Spreadtrum Communications, Inc., Confidential and Proprietary 10 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


ӨБЕЗШІШІ | $C7731G/SC8731G Device Specification 


List of Figures 
Figure 1-1 SC7731G/SC8731G chip-level functional block diagram Error! Bookmark not defined. 


Figure 2-1 Top marking definitlori; те e Cote ee tite Pete tele br Сен 25 
Figure 2-2 Ба! BGA pinout(12.1*13.3) .............. ина еее еее еее 26 
Figure 2-3 РасКаде ош те али —————ÀX шары 27 
Figure 2-4 Package рагатеівгв..............а.ол.әл.-лтьо 27 
Figure 2-5 F'ellow еле > uuu ——————————— Eee A 28 
Figure 5-1 Test circuit of an ИО pin Л Л О Г ЛК О, Ж эб 80 
Figure 6-1 Voltage surge on УВАТ...............ы f. y. Nee 84 
Figure 6-2 Test circuit of an ИО pin ............................................................ m ethernet nnns 87 
Figure 6-3 _ AUXADO сіксий............лӛы.Ф a eese 89 
Figure 6-4 DCDC application дїабгат................ инн nennen snnt nnne en 108 
Figure 6-5 Charger application diagram, continuous mode .................... ннн. 109 
Figure 6-6 Coulomb counter application diagram ....................... sess 111 
Figure 6-7 Block Diagram sereisas e rene 115 
Figure 6-8 Audio РА вігисіше.................... 92 Ё\................................................... 116 
Figure 6-9 LCD backlight LED driver application........................ seen 123 
Figure 6-10 Boost LED driver application ........8.......... Aea ninaa Raa не 126 
Figure 6-11 Keypad backlight LED driver application............................. e 126 
Figure 6-12 Vibrator driver арріісайопѕ.................................................. ННН: 127 
Figure 6-13 Flash driver applications........ f R......W....................................... eene 128 
Figure 6-14 RGB driver applications... n. nn нынын нынын 129 
Figure 7-1 NANDC Block Diagram ..................... U нинин 140 
Figure 7-2 NANDC Function Diagram .................. U нинин нынын ннн 141 
Figure 7-3 Read Е5М.......... N|... Ж... *.......... U... на 142 
Figure 7-4 Write.FOMu mu ЧОЛ И ЛГ ОГ Л Л О О 143 
Figure 7-5 4kBytes Page Зеа@!..........................--. оныннан нанынан ышара нынан. 144 
Figure 7-6 512BytegeP adie JAG80.............................. uu ua ннн ыиы e EH RECO E EURO АНИ 145 
Figure 7-7 АКВуев аще AUT C————— 146 
Figure 7-8 512Bytes"Page WFlle....................... uuu ини ини М1 ныкына акен 147 
Figure 7-9 Write Data Timing of ONFI2/3 Toggle ....................... n aaa... 149 
Figure 7-10 Read Data Timing of ONFI2/3 Toggle ..................... essen 150 
Ж} с ён) FIBOnacci ше К ааа Г К ЛЕК КК К ГГ 151 
Риге ит 2 Galois LESR Lu анааан еа вана аа навага ваза cals 151 
Figure 7-13 Fibonacci LFSR Seed... aaiding 200 
Figure 7-14 Galois: LESR Seed алии на ieee e e i eee ED aan ed ERR RT 200 
Figure 7-15 Joint а Apart Зсепапо................ нии линии иена иене нынын 218 
Figure 7-16 — Hardware-Trigged channels diagram .......................... seen 250 
Figure 7-17 Interrupts to DSP Чадгат............... ини U ener 251 
Figure 7-18 Double r(ë808fl6W........ l L u L essen esent nennen nnnm rennen nnne 340 
Figure 7-19 Principle of tmr cnt, shdw uuu. u нна алайа ES 341 
Figure 7-20 waveform of tmr cnt shdw (POLK ореп)............... 1... ы... алда ара атар инин ннн ныны 341 
V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 11 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


EA SPREADTRUM | $C7731G/SC8731G Device Specification 


Figure 7-21 waveform of tmr cnt shdw (PCLK close)...................... a... 341 
Figure 7-22 Check busy Dit uuu —————————— À 342 
Figure 7-23 Solution of multiple load .............. lU UU U u наннын нына нын 343 
Figure 7-24 -Single load а а er state t e beet b e ted Нани 343 
Figure 7-25. multiple load... UU u uu uu ice ictor deese des иене td evene cra 344 
Figure 7-26 Wait 3 cycle to get new уаіше............2.М4 МШ ШІ ааа 344 
Figure 7-27 Solution to wait certain іте.........еекеен 344 
Figure 7-28 Waveform of tmr Іоавіп0....а.... nnne 345 
Figure 7-29 Process flow about AES in ОМА тоде.....о.0..24.мммМ....0... ааа атта nnne 425 
Figure 7-30 Process flow about AES in Normal mode ................. ннн. 426 
Figure 7-31 Data formatin DRM eunte анионы E 426 
Figure 7-32 JTAG Interface Timing ............ ии линии ии еее ы. 476 
Figure 7-33 ZIPENC Architecture .......................... нии nennen .................... ЗФ Ns Зы... 477 
Figure 7-34 Hash Function Ехатрів...............42424ммҺҺ....11 1 e enirn 482 
Figure 7-35 ZIPDEC Architecture .............................. u... .............................. nn Mietta ш... 504 
Figure 8-1 SPI in Master Mode(FULL-Duplex) .................... sse entnehmen nennen 660 
Figure 8-2 SPI in Slave Mode(FULL-Duplex) .................... е а ШО ден неде геніне енеден nennen 660 
Figure 8-3 diagram of SPI............................................................ А 2... eene 661 
Figure 8-4 MICROWIRE/PLUS Timing (CPOL=0, СРНА=0) ........................................... а 661 
Figure 8-5 Alternated Phase SK Clock Timing (CPOL=0, СРНА=1).................................................. 662 
Figure 8-6 MICROWIRE/PLUS Timing (CPOL=1, СРНА=0) ............. sese 662 
Figure 8-7 MICROWIRE/PLUS Timing (CPOL=1, СРНА-1)..........м0400 4. 662 
Figure 8-8 Alternated Phase SK Clock Timing (СРО Z0, СРНА=1).................................................. 663 
Figure 8-9  4-wire Serial Interface (58) Timing... 663 
Figure 8-10  3-wire Serial ІпегасеТітіп01........... ее 665 
Figure 8-11 3-wire Serial ІпетасеТітіпд2......... еее 665 
Figure 8-12 115 connection as тазег................. 14. U I eene nennen nennen 692 
Figure 8-13 115 connection as З1а\е................1. линии налили нение nnns nennen 692 
Figure 8-14 15 module diagram ..«... Af... u. u... ....... 693 
Figure 8-15 IIS-compatible іогта............ лет 693 
Figure 8-16 IIS-compatible format with dummy bit.................... U... 693 
Figure 8-17 М5В-јиз ПО Скај... .......... о. eese tenete treat enean ne hne tnn нан 694 
Figure 8-18 MSB-justified format with dummy bit... 694 
Figure 8-19 Synchronized format... enne ener innen ннн ннн 694 
Figure 8-20 Long frame sync (Shown with 8-bit sample) ................................................ 695 
Figure 8-21 Short frame sync (Shown with 16-bit sample)......................... sse 695 
Figure 8-22 Multi-slot operation with two slots and 8-bit compounded samples ................................ 696 
Figure 8-23 І2С PAD connection ............. линии налили папина пина nn... 717 
Figure 8-24 І2С system diagram ........... линии U I ненииненищинни 717 
Figure 8-25 Data transfer оп the І2С-биз......................................«.. аан 718 
Figure 8-26 Clock synchronization during the arbitration procedure ............................................... 719 
Figure 8-27 126 timing diagralrku, лье ett ree tte tte da t ec rere dea de Cv un ада арна 720 
Figure 8-28 Keypad connection with external key matrix ...................... ese 728 
Figure 8-29 біпдіе-Кеу mode.................... U... U... ннн ннн ннн. 728 
Figure 9-30  Long-key mode ......- tis лаз анапа алыр наан Нала нынын амади 729 
Figure 8-31 Микекеу MOE L————————— 730 
Figure 8-32 Keypad controller а!адгат............... ини нап а нынын нынын ннн. 730 
Figure 8-33 PWM Block Diagram ................... essere nennen nennen нна адаар ананы ран 746 
V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 12 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


ӨБЕЗШІШІ | SC7731G/SC8731G Device Specification 


Figure 8-34 PWM Timing Diagram .......... линии а матты 746 
Figure 8-35 SIM Interface Signals ..........2а 0040 00 ааа нра ыыы aa E 1002 
Figure 8-36 SIM Interface Block Піастат........ аи е ее еее е е км» 1002 
Figure 8-37 Activation and Deactivation Timing бедиепсе....о... ат 1003 
Figure 8-38 Answer to Reset Sequence ......................... ае” е е ек 1005 
Figure 8-39 The Character of Frame..................... нии нынын нынын. 1005 
Figure 8-40 T=0 Byte Transmission Піасат...о..ла е 1005 
Figure 8-41 EMMC Host соппесіоп...................а 6 ад ала ennt en nene senten renis 1026 
Figure 8-42  Efuse controller block ааслтат....а...л nennen eene 1068 
Figure 8-43 efuse memory агсһйесікге.........алаағғ ғ-ғы 1069 
Figure 8-44 efuse power switch .............. линии линии шин ананна аана N 1097 
Figure 8-45 efuse memory read іітіпд о. 1099 
Figure 8-46 — efuse memory program timing.................... essem n 1100 
Figure 8-47HF Interface timing .................... U U. U. u. u В eee 1109 
Figure 8-48 GPS IP Module Піастат..ә.....еы nnne и пп вина е 1111 
Figure 8-49 Data Mapping ..............................................« ети eae 1112 
Figure 8-50 MSPI system аасат.......еело,ҙлцчиенеевееееіггіі ы 1186 
Figure 8-51 ІРІ module diagram ..................................................... @ УУ a enn eren nennen nennen nnns 1239 
Figure 8-52 ADI Connection.......................................................... OC... ...................................... 1254 
Figure 8-53 ADI Master Пассат ..о.лалл ғғ 1255 
Figure 8-54 FSM State trans diagram ..................... a enne 1256 
Figure 8-55 Write Орегайоп.................................... ы. .-..- 3..7... наана 1258 
Figure 9-1 Audio subsystem architecture ......... @.........„.-®#%®®...................................................... 1308 
Figure 9-2 Audio Codec Digital Рай .... 8. ее еижееаі 1319 
Figure 9-3 ADC serial interface timing in DSP mode....................... sse 1366 
Figure 9-4 DAC serial interface timing in DSP тобе... 1366 
Figure 9-5 ADC serial interface timing іп 125 тобе... а ғы 1367 
Figure 9-6 DAC serial interface timing іп 125 тобе... ә 1367 
Figure 9-7 Voice Band Піюйа!Ітетасе..........ллалтдыағығыыыым 1369 
Figure 9-8 VBC Path Сб ај A. RR 1370 
Figure 9-9 VBC Digital co d. E E аа нання 1371 
Figure 9-10 УВО Михеј ЗА. cecinere ettet tea сиы rauca o DU ne dn Lene e nee RR Eu 1372 
Figure 9-11 VBC бзоейьАС ПВ ail ныннан. 1374 
Figure 9-12 VBC Side Топе.......... налили нина ннн ннн ннн 1375 
Figure 9-13 4AIVB$4 DAC $НҢС..................... ышына ннн ннн 1376 
Figure 9-14 МВС ADC $ВС.............. лнн нн ннн нынын ннн кнын ә 1377 
Figure 10-1 Multimedia data path аастатп....л.лл ае 1436 
Figure 10-2 interface of САМІБ....... е ее еме 1439 
Figure 10-3 clock о CAM ІР... ИИК ле ....... 1441 
Figure 10-4 timing diagram of CAMIF сіолаі ...... еее е не 1442 
Figure 10-5 timing diagram of CAM ІР60.......... еее 1443 
Figure 10-6 JPG timing diagram of CAM 1Е............ ини ннн ннн ннн 1443 
Figure 10-7 timing diagram of CAM IF SPI тове........ егете 1444 
Figure 10-8 diagram of ОСАМ ТОР... еее еее 1446 
Figure 10-9 diagram of AXI тасе ...о.... ы 1450 
Figure 10-10 camera data ра!һ..................л..ыаааааа ымы 1451 
Figure 10-11 camera raw data раһ...ллллаллал нана ат 1451 
Figure 10-12 camera YUV data path олы 1452 
V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 13 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


ӨБЕЗШІШІ | SC7731G/SC8731G Device Specification 


Figure 10-13 ISP preview data рап... еее еее км 1452 
Figure 10-14 resizing: data Pati о а ettet оа ааа Ph er Er e t deut e 1455 
Figure 10-15 data store scheme of review тобе(а)....ллаллғғы - 1520 
Figure 10-16 data store scheme of review тобе(р)......а а - 1520 
Figure 10-17 Relationship between YUV422 and ҮО№444 .............................................................. 1527 
Figure 10-18 Relationship between YUV420 and ҮО№444 .............................................................. 1527 
Figure 10-19 Dithering data flow uuu - 1528 
Figure 10220 matrix: T: 6Ralge: ee иран E и Une оон ео юны 1529 
Figure 10-21 Blending Architecture Піасат....о.. а nens 1530 
Figure 10-22 Clipping Architecture Diagram................................ nennen innen 1532 
Figure 10-23 Rotation Біадғат.............44.4442 ММ... 0а В 1532 
Figure 10-24 data flow in Ноһаһоп/Міто. ..... а . Ж ЭМ 1535 
Figure 10-25 BitBlt Architecture Піашат...а.л.ллаағы ағыт 1536 
Figure 10-26 StretchBlt Architecture Diagram ...................................... .... ее» 1536 
Figure 10-27 DISPC Interface Мих ВеаНоп.............. 4... ини eene nennen 1575 
Figure 10-28 DISPC Module Diagram ...................... sse таты УД 1575 
Figure 10-29 External DB/DPI Bypass Моае............................................. а.а... y f....................... 1575 
Figure 10-30 Single DISPC Мод... ам ннн 1576 
Figure 10-31 Multi DISPC Мобв...о..а шем шңҢ" "еее 1576 
Figure 10-32 Data Crop.............................................................. RY... y........................................ 1576 
Figure 10-39 Data Display... inne kuspt m Sua амал eet eu a 1577 
Figure 10-34 YUV422 to YUV444 Сопуегвісгп..... е лч ҡжцкхмы 1578 
Figure 10-35 YUV420 to YUV444 Conversion....................... Ш.И МТК жж хе 1578 
Figure 10-36 YUV400 to YUV444 Сопуегвіоп....... ае мем 1578 
Figure 10-37 Dithering Data Flow ................ рсете и нана инини ATEEN некен теке. 1579 
Figure 10-38 DPI General Тітіпп..Д....ы нинин ннн nennen nnne nnne renis 1581 
mismas. wh uu 1581 
Figure 10-40 eDPI Ітепасе............ьӛ..-.-%,.Ҡ..................2........2..2.2.........4........ 1582 
Figure 10-41 DBI-A (M6800) У/гйе/Вевав ....... еее еее ге 1582 
Figure 10-42 DBI-B (18080) У/гйе Нева... еее 1582 
Figure 10-43 Graphics буфет. ..........................2.2 22..............44.4.... 1620 
Figure 10-44 Mali-400 MP GPU top-level бузіет.........алтиететтече 1621 
Figure 10-45 Mali-400 MP GPU hardware агсһһесіте. sse 1622 
Figure 10-46 Level 2 cache controller hardware architecture ..................... eene 1623 
V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 14 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


ӨБЕЗШІШІ | SC7731G/SC8731G Device Specification 


List of Tables 


Table 1-1 The difference table of SC7731G/SC8731G Chips ................ Error! Bookmark not defined. 
Table 3-1 Definition of pin-SymbolS:. uu k aei Н ИОК ОК Г n Ne EORR RR ERR 29 
Table 3-2 РІП-ІНӘЕЗ. е йахкк —————————————— 30 
Table 3-3 Pini Multüplexed Functions ul аа ани алина ара тетік 48 
Table 3-4 Digital Pad Type Description ................... линии ини ааа 72 
Table 5-1 Absolute maximum гайпов.........а eene enne nnn nnne 77 
Table 5-2 Recommended operating сопашопв........аттеет- 77 
Table 5-3 Thermal characteristics КУГ ЛУ Л К О К КО ГЛ ККК Г Г не 78 
Table 5-4 ESD сћагастепо с5 аса iori territi Ead eere da ee kia ккан жаана ккк никак aa а 78 
Table 5-5 ОС characteristics DR. А. 78 
Table 5-6 Standard input, output and І/О pin AC characteristics ................................................... 80 
Table 5-7 Е СЕ ео eo Ni cere enr 80 
Table 5-8 Rx ADC AC characteristics ......................... then ананна 81 
Table 5-9 Tx РАС AC characteristics.......................... eene enhn nennen nnns 81 
Table 5-10 Performance of the phase-locked Іоор........а ыы 82 
Table 5-11 Performance of the AFC DAC .................................1..... lA LIBE, Lee 83 
Table 5-12 Performance of the AFC ПАС... ..-ләәе- 83 
Table 6-1 Absolute maximum ratings of 5С2713........ ее ыы 84 
Table 6-2 Recommended operating сопашопв........ ты 85 
Table 6-3 Thermal characteristics ............................----4ӨММ СЗМ..................................................... 85 
Table 6-4 ESD characteristics oe up RR А. eee tr etn 85 
Table 6-5 DC characteristios.....:::: c Lu Ru uu u ИК К К ОГ дала 85 
Table 6-6 Standard input, output and I/O pin AC characteristics ................................................... 87 
Table 6-7 AG:characteristiCs..;....:2:: аан ышанла ннан 87 
Table 6-8 Performance of the 32.768-kHz oscillator... 88 
Table 6-9 Performance of the Auxiliary ADC ................. sse enne 89 
Table 6-10 the performance of the 1ОО5.................... линии ғ ennan 89 
Table 6-11 the performance of the DC-DC сігсийв.....о...л..лаы тыва 104 
Table 6-12 Performance of charger circuit... 109 
Table 6-13 Performance of the Сошотр......... е ее 111 
Table 6-14 Performance of the DDR2 БиНее.................... линии нии нии eene nennen 112 
Table 6-15 Absolute Maximum Ratngs............ м... озык инана осина канаа анаа алакан 116 
Table 6-16 Recommended Operating Сопайопв....2.2.......м4.2м4ММШ ШІ ытты 117 
Table 6-17 Required External Components .............м... I. n.u... 117 
Table 6-18 Electrical Characteristics - ADC Channel Analog Рак................................................ 118 
Table 6-19 Electrical Characteristics — Micbias Part... 119 
Table 6-20 Electrical Characteristics - DAC Channel Analog Рак................................................ 119 
Table 6-21 Performance of LCD backlight LED driver....................... essen 123 
Table 6-22 Performance of Boost LED (гуег...... enne 125 
Table 6-23 Performance of Keypad backlight LED (гіуег. 2... ее 126 
Table 6-24 Performance of Vibrator агіуег........ ннае« н еиеиыүуе..ыеечх 127 
Table 6-25 Performance of Flash driver „аи ни enne nnns 128 
Table 6-26 Performance of RGB дгіуег. о... enne enne нышынын 129 
Table 7-1 AP memory address map after гевеі...........ааал ыы. 131 
Table 7-2 Signals Listu uu uu шыннын Дана Маселе нан нана ие арен иен 138 
Table 7-3 ECC Mode List...................... I... ниинанжиннниния 148 
V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 15 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


ӨБЕЗШІШІ | SC7731G/SC8731G Device Specification 


Table 7-4 Instruction Турез:: uui eite tenente rte te redeo boc erede ырда (а hota 151 
Table 7-5 INSTRUCTIONS Ш5б ин њене a i a Á—— a 152 
Table 7-6 Type of Instructions... тете ИТЕР Ert EE eeu e ERR Lee ERE e EE t FERRE Ee EE 153 
Table: 7-7 Instructions SEQUENCE uuu њи нас aaa Decet e tli лк le ed aaa aa Pu ана 156 
Table 7-8 Four Work Mode ua, ctii а анааан ао иода 216 
Table 7-9 Configure of Four Work Мобв.......оо/- enne nnn ener nnne 217 
Table 7-10 Valid Parameters in Four Mode .................. n... 219 
Table 7-11 Interrupt channel assignment аре... enne 251 
Table 7-12 Wakeup sources in Deep беер ...... «а.н 254 
Table 7-13 РОЕМ registers ————————— WEM 426 
Table 7-14 JTAG Interface Тітіп0..../ғ е ее ее 476 
Table 8-1 РСМ data format for master mode ................ 1... нии eee ннн ын ыны 696 
Table 8-2 PCM data format for slave тобв......... е 696 
Table 8-3 GPIO Control Register Address Мар...................................................«.. «а 751 
Table 8-4 Related Clock & Interrupt control registers ...................... линии eene 757 
Table 8-5 EIC. DBNC Control Register Address Мар... ннн нөө 974 
Table8-6 EIC. LATCH Control Register Address Map.................... sse 975 
Table8-7 EIC. ASYNC Control Register Address Мар... ғыт 976 
Table8-8 EIC. SYNC Control Register Address Map .................. sese 976 
Table 8-9 Signal Ое$сгїрїїоп..................... нн enean nete nennen rennen snis nennen 1001 
Table 8-10 SIM Сага РІА... NS err ett сағаны тарыға қ арағын 1002 
Table 8-11 SIM Clock and Baud Вав......... аа 1003 
Table 8-12 GPS Interface List........................... @.......-.-м®®й..................................................... 1104 
Table 8-13 core mapping for IPI in АР................. нина ener nennen nennen 1247 
Table 8-14 core mapping for ІРІ in СРО АНВМО0.......... nne nnne 1248 
Table 8-15 core mapping for ІРІ in CP0_ARM1............................... nnne 1248 
Table 8-16 core mapping for ІРІ in CPO АҺМ2..........: ЖЕ. 1248 
Table 8-17 core mapping for ІРІ in CP0_DSP........................... нина nennen nennen 1249 
Table 8-18 core mapping for ІРІ in CP1 АНМ........ тп 1249 
Table 8-19 core mapping for ІРІ in CP1 АНМ....... ener enne 1249 
Table 8-20 core mapping for IPI in WP2....................................................... a ннн: 1250 
Table 9-1 Absolute Maximum Найпб08............л...аа44244440 М. nnne nenas 1310 
Table 9-2 Recommended Operating Conditions ....................... еее 1311 
Table 9-3 Required External Сотропепів.......-ә-аеееееееееееее е 1312 
Table 9-4 Electrical Characteristics — ADC Channel Analog Рагї.............................................. 1312 
Table 9-5 Electrical Characteristics - Micbias Part... 1313 
Table 9-6 Electrical Characteristics - DAC Channel Analog Рагї.............................................. 1314 
Table 9-7 25 interface |) ИТ n sa Dua ka sea ak n ета e Te EE A NEUTER Y daga 1364 
Table 10-1 source/destination data іогтаі........ллғғғы-ә 1526 
Table 10-2 DISPC PAD Signal 1$1.............. ини нии нина nennen nnne 1573 
V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 16 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


ӨБЕЗШІШІ | $C7731G/SC8731G Device Specification 


1 System Overview 


1.1 General Description 


$C7731G/SC88310G is a highly integrated application processor with embedded 
TD/WCDMA/GSM modem. SC7731G/SC831G is designed with leading 28nm HPM process. It 
consists of Quad-core ARM Сопех-А7 MP core as application processor, which includes а 
NEON multi-media processing engine, Dual-core ARM mali400MP as 3D graphics 
accelerator, multi-standard multi-media accelerators and advanced audio subsystem.. It 
integrated TD-S CDMA/HSPA(4),WCDMA/HSPA(«), GSM/GP RS/EDGE baseband, 
Bluetooth, WiFi, FM,GPS. These features help customers to bring up dual modes tri-SIM 
cards smart phone. The specially optimized architecture of SC7731G/SC8831G can achieve 
high performance and low power for a lot of applications. Proprietary architectures and 
algorithm were developed for low power ASIC design and power management. Unique 
techniques are used for noise/offset calibration and cancellation. Overall, SC7731G/SC8831G 
chip set presents a high cost-effective platform for Android mobile devices 


1.2 SC7731G/SC8831QG Features 


1.2.1 Platform Features 
MCU subsystem 


L| Quad-core АВМ® Cortex '" A7MP processor, up to 1.3GHz 
= 32 KB L1 I-cache and 32 KB L1 D-cache, 512KB L2 cache 
= 52 KB on-chip SRAM 
= NEON multimedia processing engine with SIMDv2/VFPv4 ISA support 
и High performance multi-layer AXI bus system and low power АРВ system 
и Support 32-bit ARM апа 16-bit Thumb instructions 
ш 32 KB on-chip ROM for laboratory or factory programming and system boot 
= Support boot from NAND, USB, UART, eMMC and SD card 
L| Support memory re-mapping mechanism 
= Dedicated DMA with 32 logical request channels 
= General purpose RTC timers for task schedule and system timing recording 
= System timer with 1 ms counting scale 
= Watchdog timer for system crash recovery 
ш Bus monitors for МСУ system debug or performance analysis 
= JTAG port for in-circuit emulation 
и Support UID and secure boot 
п DVFS technology from 0.9V to 1.0V 
Note: 


• ARM® Cortex™ is a registered trademark of Advanced RISC Machines Limited. 


External memory interface 
= Support NAND flash 


= Support eMMC 4.5 
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= Support LPDDR2, LPDDR3 
= Supporting the following memory combinations: 
e Nand + LPDDR2, or Nand + LPDDR3 
е eMMC + LPDDR2, or eMMC +LPDDR3 
= NAND flash is supported by NAND controller, with the following features: 
e Support address cycle of 3 / 4 / 5 or more 
e Support nand density of no limited 
е Support SPI Мапа 
e Support 2 chip select 
e Support 8 bit and 16 bit devices 
e Support 1.8 V and 3.0 V devices 
e Support multi-bit ECC, ECC bit number can be 1/2/4/8/12/16/24/40/60 bit s 
e Support page size 512bytes/2K/4K/8K/16K 
e Support sequential read or write at most 256 pages at once 
e Support Randomizer 4 polynomials or 1 polynomials 
e Support Randomizer polynomials coefficient configurable 
e Support Randomizer polynomials depth configurable from 3 - 32 
и eMMC flash is supported by eMMC controller, with the following features: 
Support 1.8V /О 
Support 1.8 or 3.0V VCCQ 
е Support 1/4/8-bit device 
e Compliance to eMMC4.5 
= LPDDR2/LPDDR3 is supported by DDR Controller, with the features list below: 
е Support only 1.2 V devices 
e support 16 bit and 32 bit devices 
е Support up to 2 chip select channels (2 CS) 
e Support up to 16G Bit devices 
е Clock up to 533 MHz 


Peripheral and connectivity interfaces 
= Support tri-SIM cards, both 1.8 V and 3.0 V devices 


= Support 2 SDIO 2.0 and 1 SDIO 3.0 
= Support USB 2.0 High speed OTG 
и Five UARTs 


ш Three SPls, support both master and slave, support 3-wire SPI, 4-wire SPI and 
synchronous SPI 


и Four 1155( PCM), for audio codec connection 

Support 8-column x 8-row keypad with internal pull-up resistors 
Five І2С interfaces 

More than 200 GPIO pins 

Four PWM outputs 

Three SIMs 

Four digital MICs 
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Modem Features 


WCDMA/HSDPA/HSUPA baseband 


Release 99 WCDMA up to UE Class 384kbps for both uplink and downlink 
Release 7 HSDPA, up to 21Mbps(Category 14) 

Release 7 HSUPA, up to 5.76Mbps(Category 7) 

Diversity Reception and soft combining over two receive antennas. 
Receive Decimation Filters and chip-level Matched Filter. 


Compensation Filters to offset phase/gain distortions from receive radio frequency 
circuitries. 


Real-time acquisition and measurement of WCDMA signals over multiple radio 
links 


Individual tracking and demodulation of each WCDMA signal in each radio links 
Multi-stage Automatic Gain Control 

DC Offset Compensation 

Frequency Tracking Control over local oscillator 

QPSK, 16QAM and 64QAM Log-Likelihood-Ratio (LLR) Estimation 
De-interleave and removal of the rate-matching per 3GPP specification. 
Integrated Hybrid Automatic Repeat reQuest (HARQ) Memory 
Discontinuous Receive (DRX) Low Power Controller 

Real-time Turbo Encoder/Decoder 

Real-time Convolutional Encoder/Viterbi Decoder 

Interleave and Rate-matching per 3GPP specification on the uplink 
User Long Code and Short Code Generation 

Transmit QPSK Mapping, Spreading and Scrambling 

Transmit Gain Controls 

Transmit Pulse-Shaping Filters and Interpolation Filters 

Hardware KASUMI ciphering engine 

HSDPA equalization 

HSSCCH-less operations 


TD-SCDMA/HSDPA/HSUPA baseband 


Compatible with TD-SCDMA (TDD LCR) standard in 3GPP Release 7 
Support 1880-1920 and 2010-2015 bands 

Support HSDPA 2.8Mbps (category 15) 

Support HSUPA 2.2 Mbps (category 6) 

Support HSPA+ downlink 4.2Mbps (category 24) 

Cryptographic Algorithms: UEA1(f8) and UIA1(f9) 


GSM/GPRS/EDGE baseband 


Compatible with GSM/GPRS/EDGE Release 1999, GSM850, GSM900, 
DCS1800, and PCS1900 recommendations 


Complete in-phase and quadrature (І/О) component interface between the Digital 
Signal Processor (DSP) and RF module 


EGPRS class12, type B (MCS1-9 in downlink and MCS1-9 in uplink) 
Cryptographic Algorithms: A5/1 А5/2 A5/3,GEA1, GEA2, СЕАЗ 
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m Inter-RAT cell reselection & handover between GSM/TD-SCDMA 


Multi-mode 
ш Support W, GSM dual mode 
m Support TD, GSM dual mode 


Voice and audio codec 


ш Quad vocoders for adaptive multi-rate (AMR), enhanced full rate (EFR), half rate 
(HR), and full rate (FR) 


Dial tone generation 

Voice memo 

Noise reduction 

Echo suppression/echo cancellation 

Digital sidetone generator with programmable gain 


Multimedia Features 


3D Graphics 

Ш Support OpenGL ES1.1/1.2/2.0 3D graphic 
Ш Support OpenVG 1.1 

m Up to 50M Tris/s, 921MPix/s @ 460.8Mhz 


LCD display 
= Integrated display controller (Dispc) 
ш integrated МІРІ DSI, support 

е Даа lanes 


• Compliance to МІРІ Alliance specification for Display Serial Interface, 
version 1.01.00 


e Compliance to МІРІ Alliance specification for Display Pixel Interface (DPI-2), 


version 2.00 

e Compliance to МІРІ Alliance specification for Display Bus Interface, version 
2.00 

e Compliance to МІРІ Alliance specification for Display Command Set, version 
1.02.00 


e Compliance to МІРІ Alliance specification for D-PHY, version 1.00.00 
m Supports panel resolution up to WxGA(1280x800) 


Support 2 layers, one is image and another is OSD; 

Support YUV422/YUV420/YUV400/RGB888/RGB565/RGB666/RGB555/PACK 
data format in image layer; 

Support RGB888/RGB565/RGB666/RGB555/PACK data format in OSD layer 
Support dithering, RGB888->RGB666, RGB888->RGB565 

Support 16-, 18- and 24-bits DPI/eDPI output 

Support 8-, 9-, 16-, 18-, and 24-bits DBI output 

Support TE function when in DBI/eDPI output 


Image Sensor Interface 
Ш Support JPEG image sensor sizes up to 8M pixels 
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Ш Support YUV image sensor sizes up to 3M pixels 
Support raw-RGB image sensor sizes up to 8Mpixels 


Ш Support image sensor data YCbCr, and JPEG format, support both CCIR601 and 
CCIR 656 


W integrated МІРІ CSI, support 
e 4data lanes 


е Compliance to МІРІ Alliance specification for Camera Serial Interface2 (CSI-2), 
version 1.00 


е Compliance to МІРІ Alliance specification for D-PHY, version 1.00.00 


Image signal processor 

Ш Support scaling down/up functions, scaling factors from 1/4 to 2 

Ш Support hardware rotation 

Ш Support JPEG decoder baseline profile, as defined in ISO/IEC 10918-1, with sizes 
up to 8M pixels, and color format YUV444, YUV422/YUV422R, YUV420, 
YUV411/YUV411R or gray scale 


Ш Support JPEG encoder baseline profile, as defined in ISO/IEC 10918-1, with sizes 
up to 8M pixels, and color format YUV422 or YUV420 


W Support PNG, GIF decoder 


Ш Raw RGB space 
Black Level Calibration (BLC) 
Non-Linear Calibration (NLC) 
Lens Shading Correction (LENS) 
Auto White Balance (AWB) related 
Noise Reduce (NSR) 
Auto Gain Control(AGC) 
Color Filter Array (CFA) 
Ш ЕШ КОВ space 
e Color Matrix Correction (СМС) 
° Gamma Correction (СМС) 
• High Dynamic Range (НОК) 
• Color Conversion and Enhancement (ССЕ) 
Ш  YUV space 
Pre-filter 
Bright Adjustment 
Simple Contrast Adjustment 
Auto Contrast Adjustment base histogram statistics (AUTOCONT) 
Auto Focus monitor (AF) of custom interested region 
Edge Enhancement 
False Color Suppression (FCS) 
Emboss 
Color Saturation Suppression in low light level region 
Color Saturation Adjustment in typical cases 
Ш YIQ space 
• Y Gamma Correction 
° Auto Exposure(AE) 
e — Anti-flicker 


Video codec 
Ш Н.264 encoder for Baseline Profile upto Level 3.1 1080р 30fps 
= MPEG4 encoder for Simple Profile upto 1080p 30fps 
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W  H.264 decoder for Baseline Profile, Main Profile and High Profile upto Level 4.1 
1080p 30fps 

= H264 stereo decoding 720p 30fps 

WB MPEG4 decoder for Simple Profile, Advanced Simple Profile upto 1080p 30fps 

Ш H.263 decoder for Baseline profile upto 1080p 30fps 

ш \/С1 decoder for simple profile, main profile upto high level 1080р 30fps 

ш МР8 decoder for upto 1080p 30fps 

= Multiple codec: supports up to 1 decoding and 1encoding processes 


simultaneously, each process can have a different format 


Graphic Signal Processor 

Ш Support 2 mode of 2 layer alpha blending and color key.(layerl is bottom layer,layer2 is 
uppermost layer), 

Support image and OSDs blending; OSDs blending; 

Support clipping; 

Support 90,180 and 270 degree rotation, flip horizontal and flip vertical in each layer. 
Support layer! scaling from 1/4~4, and in fetch phase, implement 1/2, 1/4 down sample 
before scaling. No support scale up and down in different direction synchronously 
Support alpha scaling. 

Support BitBlt 

Support command queue mode for BitBlt (only for layer2 ) 

Support dithering  RGB888 to RGB565; 

Support endian configures. 


Audio codec 

B Wavetable synthesis up to 64 tones 

m Support MP3/AAC/AAC+/WMA/DRA/AMR-NB decoding 
W РСМ record and playback 

ш Digital audio playback 


Connection Features 


Blue tooth 

W V2.1-EDR 

W On-chip TX/RX Switch to simple external hardware design 
W Support standard НСІ specification 

W Support WiFi-BT coexistence 


WiFi 

m Compliant to IEEE 802.11b/g/n 

W Support 802.11e/i/h/j 

ш Support both Access Point and STAtion 

m Support WEP, WPA-TKIP, AES, WPA2 

m Support 802.11e QoS 

m Support A-MPDU, A-MSDU and Block-ACK 
Ш Support WiFi-BT coexistence 
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GPS 
= Acquistion -160dBm, tracking -145 dBm 
m Suport SUPL1.0 


FM 
m Support US/Europe band (87.5-108MHz) 
m Support Radio Data System demodulator 


PMU Features 


e Integrated 32 channels 12 bit auxiliary ADC and BC1.2 controller. 
e Integrated voice and audio codec, support stereo audio output. 
e Integrated 7s reset circuit. 


e External supply voltages: battery 3.6V (typical), optional backup battery 2.8V 
(typical). 

e Internal supply voltages: analog 2.85V or 3.3V, digital I/O 2.8V or 1.8V(typical) 
and RTC power supply 2.8V(typical). 


e Integrated 6 DC-DCs and 23 low dropout regulators (LDOs), supplying power for 
internal chip or external devices. All such DC-DCs and LDOs can be powered 
down and up with software management. 


e Support standby mode with small deep-sleep current. 
e Integrated whiteLED driver, keypad driver, flash driver, RGB driver, vibrator. 


e Integrated Li-ion battery charger, support charging from USB or external adaptor. 
The charger voltage can be measured with auxiliary ADC. 


Package 


ш Type: fcVFBGA 

Size: 12.1 X13.3 mm 
Height: 0.9mm maximum 
Ball count: 597 balls 

Ball pitch: 0.40mm 


1.3 Chip Architecture 


The following figure shows The chip-level functional block diagram of 
$C7731G/SC8831G. 
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Figure 1-1 SC7731G/SC8831G chip-level functional block diagram 


1.4 List of SC7731G/SC8831G Chips 
There are currently 3 chips іп SC7731G/SC8831G serials. Their differences are as 


following tables. 


Table 1-1 The difference table of SC7731G/SC8831G Chips 


С 26M 


26M 


SC7731G SC8831G 
Comimunieafion WCDMA/HSPA+ TD-SCDMA/HSPA+ 
Old GSM/GPRS/EDGE GSM/GPRS/EDGE 


Package 


Type: fcVFBGA 
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Height: 0.9mm maximum 
Ball count: 597balls 

Ball pitch: 0.40mm 


Type: fcVFBGA 

Size: 12.1 X13.3 mm 
Height: 0.9mm maximum 
Ball count: 597balls 
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2 Package Information 


Plastic-encapsulated surface mount packages are sensitive to damage induced 
by absorbed moisture and temperature. ALL the chips are MSL 3, which had 
been marked on the label for every package. 


Top Marking Definition 


SPREADTRUM" | Er 
Version Number 


SCXX 31 XX Serial Number 


XXXXXXXX ~ 
XXXXXXXX a 


XXXX YYWW Production datecode 


Internal code 


Figure 2-1 Top marking definition 
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BGA Pinout 


в Tz 


2.2 


Figure 2-2 ball BGA pinout(12.1*13.3) 


2.3 Package Outline 
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Figure 2-4 Package parameters 


V0.2 


$C7731G/SC8731G Device Specification 


А 
М-ға» 


ты BAL LOCATION 


4X 0.2504 i ШІ 
0.400] 


МОТЕЗ: 

1. А! DIMENSI RM To ) | ASME Y14.5| 

2. TERMINAL NS R 1, БРР— 010. 
Зу CORNER DETAILS РІ 


4 


Spreadtrum Communications, Inc., Confidential and Proprietary 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


PIN 1 IDENTIFIER CAN BE CHAMFER, INK MARK, METALLIZED 

MARK OR SHINY DOT, MUST BE BUT LOCATED WITHIN ZONE INDICATED. 
REFLOW BALL DIAMETER 

PLIANT TO JEDEC МО-211, NO EXACT VARIATION. 

SOLDER BALL SIZE DURINC SEMBLY IS 25MM 
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2.4 Reflow Profile 


000 1200 2400 360.0 
Time (5) 


Figure 2-5 Reflow profile 


Note: 

1. Recommended reflow profile for lead-free solder paste 
= Ramp at 1-2°С per second to 245+/-5°C 
= Dwell at 235°C for 10 seconds 
= Dwell at 217°C for 30~60s 
= Total reflow time is about 220-270 s 
= Cold down ramp < 4°C/s 

2. Recommended solder paste type 
= SnAgCu solder paste 
= Metal contents should be about 88.5% 

3. Recommended parameter for stencil making 
= Metal mask thickness: 5 mils 
= Opening area ratio: 100% 
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3 Pin Information 


3.1.1 Pin symbol descriptions 
The following table explains the symbols used in the pin lists. 


Table 3-1 Definition of pin symbols 


ей | Symb [Type beson — — 
maar 
о [ooa — — 7. 
C e |Powerpn при rom eternal power say — — 


Power pin, input from external or floating to use internal LDO 
power supply 


Output “1” 


Tri-state 


VBAT Battery power supply input 


Power supply for core, the internal power source are 
ЧЕУУӘНЕ |DCDCCORE 


Power supply for ARM, the internal power source are 
УОРАНМ | DCDCARM 


А 


с 
АІ 
АО 

IO 
IPU 


OH 
OL 
2 


Power supply for I/O, the internal power source is VDD18 or 
VDD28 


VMEM Power supply for DDR memories, the internal power source is 
DCDCMEM 


VCAM Power supply for Digital Camera, the internal power source is 
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[Field | Symbol Type Description 
Г VDDCAMA or VDDCAMD or VDDCAMIO or VDDCAMMOT 


VSD Power supply for SDIO, the internal power source is 
/№$01 VDDSD/VDDSD1 
VEMMC Power supply for EMMC, the internal power source is 
VDDEMMCCORE/VDDEMMCIO. 
VLCD Power supply for LCD, the internal power source is VDD18 or 
VDD28. 
VNE Power supply for NAND flash and LCM, the internal power 
source is VDD18 or VDD28 


Power supply for SIM card 0/1/2, the internal power source are 
VDDSIMO/VDDSIM1/VDDSIM2. 


МІРІ DPHY/ 
МІРІ CPHYO 
/MIPI CPHY 


1 
VBATBK Power supply for RTC 
VDDUSB Power supply for USB 


Power supply for МІРІ. DSI/MIPI CSIO/MIPI CSI1 


3.1.2 Pin List 
Table 3-2 Pin List 


e ES REI 
mu ӨР өк _ 
mou ми] _ 
mem ERI 
Rr EA 
por EN cz _ 
G top 

| NN 


B29 
C29 
D29 
D30 
J26 
E27 
E28 
H25 
F26 
F27 
H26 


top 
ү ош 
{ор 
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(С РВЕАОТВИМ` 


m mom ERR 

hell cel tcm iac M 

нен RN 

pak шш MN 
ор 


Н30 РОВЗАН G | МР WIFI ТКХ analog bb. 
top 
H27 PDB3A Н G | VIN ВТ ТЕХ analog bb . 


top 

PDB3A H G | МІР ВТ ТАХ analog. bb - m 
top 

PDB3A H G | VQN BT TRX analog. bb - E 
top 

PDB3A H G | МОР BT TRX analog. bb - EE. 
top 
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K26 SPSCBC2 8X | RFSDAO VIO 4 1.8v,4.7K/ | 50K 2/4/6/8 ie=1, 

. HL 20K ое=0, 
wpdo, 
fun sel-3 

J29 SPSCBC2 8X | RFSCKO VIO 4 1.8v,4.7K/ | 50K 2/4/6/8 ie=1, 

. HL 20K ое=0, 
wpdo, 
fun sel-3 

L25 SPSCBC2 8X | RFSENO VIO. 4 1.8v,4.7K/ | 50K 2/4/6/8 ie=1, 

. HL 20K ое=0, 
мури, 
fun sel-3 

318 [SPVOD2HL |, > мод | || 
K29 SPSCBC2 8X | CP1 RFCTL[8] VIO 4 1.8v,4.7K/ | 50K 2/4/6/8 ie=1, 

. HL 20K ое=0, 
wpdo, 
fun sel-3 

K27 SPSCBC2 8X | CP1 RFCTL[9] VIO 4 1.8v,4.7K/ | 50K 2/4/6/8 ie=1, 

. HL 20K ое=0, 
wpdo, 
fun sel-3 

M26 SPSCBC2 8X | CP1 RFCTL[10] VIO 4 1.8v,4.7K/ | 50K 2/4/6/8 ie=1, 

_HL 20K oe=0, 
wpdo, 
fun sel-3 

L26 SPSCBC2 8X | CP1 RFCTL[11] VIO 4 1.8v,4.7K/ | 50K 2/4/6/8 ie=1, 

. HL 20K ое=0, 
wpdo, 
fun sel-3 

M27 SPSCBC2 8X | CP1 RFCTL[12] VIO 4 1.8v,4.7K/ | 50K 2/4/6/8 ie=1, 

. HL 20K oe=0, 
wpdo, 
fun_sel=3 
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RF SPI 


RF SPI 
enable 


CP1 RF 
control 


СР1 RF 
control 


СР1 RF 
control 


СР1 RF 
control 


CP1 RF 
control 
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L30 SPSCBC2 8X | CP1 RFCTL[13] VIO 4 1.8v,4.7K/ | 50K 2/4/6/8 ie=1, CP1 RF 
. HL 20K ое=0, control 
wpdo, 
fun sel-3 
L29 SPSCBC2 8X | CP1 RFCTL[14] VIO 4 1.8v,4.7K/ | 50K 2/4/6/8 ie=1, CP1 RF 
. HL 20K ое=0, control 
wpdo, 
fun sel-3 
M28 SPSCBC2 8X | CP1 RFCTL[15] VIO 4 1.8v,4.7K/ | 50K 2/4/6/8 ie=1, CP1 RF 
. HL 20K ое=0, control 
wpdo, 
fun sel-3 
M29 SPSCBC2 8X | СРО RFCTL[0] VIO 4 1.8v,4.7K/ | 50K 2/4/6/8 ie=1, СРО RF 
. HL 20K ое=0, control 
wpdo, 
fun sel-3 
N27 SPSCBC2 8X | СРО RFCTL[1] VIO 4 1.8v,4.7K/ | 50K 2/4/6/8 ie=1, СРО RF 
. HL 20K ое=0, control 
wpdo, 
fun sel-3 
N26 SPSCBC2 8X | CPO RFCTL[2] VIO 4 1.8v,4.7K/ | 50K 2/4/6/8 ie=1, СРО RF 
. HL 20K ое=0, control 
wpdo, 
fun sel-3 
N28 SPSCBC2 8X | CPO_RFCTL[3] VIO 4 1.8у,4.ТК/ | 50K 2/4/6/8 ie=1, СРО RF 
. HL 20K oe=0, control 
wpdo, 
fun sel-3 
P27 SPSCBC2 8X | СРО RFCTL[4] VIO 4 1.8v,4.7K/ | 50K 2/4/6/8 ie=1, СРО RF 
. HL 20K ое=0, control 
wpdo, 
fun sel-3 
P26 SPSCBC2 8X | СРО RFCTL[5] VIO 4 1.8v,4.7K/ | 50K 2141618 іе-1, СРО БЕ 
. HL 20K ое=0, control 
wpdo, 
fun sel-3 
P29 SPSCBC2 8X | СРО RFCTL[6] VIO 4 1.8v,4.7K/ | 50K 2/4/6/8 ie=1, СРО RF 
. HL 20K ое=0, control 
wpdo, 
fun sel-3 
N30 SPSCBC2 8X | СРО КЕСТІ] VIO 4 1.8v,4.7K/ | 50K 2/4/6/8 ie=1, СРО RF 
-HL 20K oe=0, control 
wpdo, 
fun_sel=3 


. HL 20K oe=1,0 | ое=1, 1 enable 
R29 5Р5СВС2 8X | SPIO_CSN VIO 3 1.8v,4.7K/ | 50K 2/4/6/8 је=1, SPIO ch 
. HL 20K oe=0, select 
мури, 
fun sel-3 
P30 SPSCBC2 8X | SPIO DO VIO 3 1.8v,4.7K/ | 50K 2/4/6/8 ie=1, SPIO дг 
. HL 20K ое=0, ош 
wpdo, 
fun sel-3 


T30 SPSCBC2 8X | SPIO DI VIO 3 1.8v,4.7K/ | 50K 2/4/6/8 ie=1, SPIO дг 
. HL 20K ое=0, 
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SPVDD2 HL 


SPSCBC2 8X 
HL 


SPPDWUWS 
WCDG H 


SPPDWUWS 
WCDG H 


SPPDWUWS 


WCDG H 


SPPDWUWS 
WCDG H 


SPPDWUWS 
WCDG H 


SPPDWUWS 
WCDG H 


SPPDWUWS 
WCDG H 


SPPDWUWS 
WCDG H 


SPPDWUWS 
WCDG H 


Е 


Ex [он VO | 

T26 SPSCBC2 8X | SPIO СІК VIO 3 
. HL 

T27 SPSCBC2 8X 
. HL 

R26 


EXTINTO 


EXTINT1 VIO 3 
SCL1 VIO 2 1 
SDA1 VIO 2 1 


VIO 3 


PVDD3CDG | VIO 2 VIO 2 1 
H 


SPPDWUWS | SIMRST1 VSIM1 1.8K/4.7K 
WCDG_H [20K 
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Egg 
Ei || 
20К 


1.8v,4.7K/ 
20K 


1.8v,4.7K/ 
20K 


1.8К/4.7К 
[20K 


1.8K/4.7K 
[20K 


1.8K/4.7K | 50K 
[20K 


1.8K/4.7K 
[20K 


1.8K/4.7K 
[20K 


1.8K/4.7K 
[20K 


1.8K/4.7K 
[20K 


1.8К/4.7К 


50К 
50К 
50К 
50К 
50К 
50К 
50К 
50К 

[20K 

50K 


1.8K/4.7K 
[20K 


2/4/6/8 


4/6/8/10/12/ 
14/16/18/20 
122/24126/2 
8/30/32/34 


4/6/8/10/12/ 
14/16/18/20 
[22/24/26/2 
8/30/32/34 


4/6/8/10/12/ 
14/16/18/20 
[22/24/26/2 
8/30/32/34 
4/6/8/10/12/ 
14/16/18/20 
12212412612 
8/30/32/34 
4/6/8/10/12/ 
14/16/18/20 
[22/24/26/2 
8/30/32/34 
4/6/8/10/12/ 
14/16/18/20 
12212412612 
8/30/32/34 
4/6/8/10/12/ 
14/16/18/20 
[22/24/26/2 
8/30/32/34 
4/6/8/10/12/ 
14/16/18/20 
12212412612 
8/30/32/34 
4/6/8/10/12/ 
14/16/18/20 
[22/24/26/2 
8/30/32/34 
4/6/8/10/12/ 
14/16/18/20 
12212412612 
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i Nu 


wpdo, 
fun sel-3 


іе-1, 
ое-0, 
wpdo, 

fun sel-3 
іе-1, 
oe=0, 
wpdo, 
fun_sel=3 
ie=1, 
oe=0, 
wpdo, 
fun_sel=3 
ie=1, 
oe=0, 
мри, 

fun sel-3 
іе-1, 
oe=0, 
мури, 

fun sel-3 


іе-1, 
ое-0, 
мури, 

fun sel-3 
іе-1, 
ое=0, 
мури, 

fun sel-3 
іе-1, 
ое-0, 
wpdo, 

fun sel-3 
іе-1, 
ое-0, 
wpdo, 

fun sel-3 
іе-1, 
ое-0, 
wpdo, 

fun sel-3 
іе-1, 
ое=0, 
wpdo, 

fun sel-3 
іе-1, 
ое=0, 
wpdo, 

fun sel-3 
іе-1, 
ое=0, 
wpdo, 
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SPIO сі 
externa 


interrup 


externa 
interrup 


(ІСІ clo 


ІСІ da 


| 1IC3 clo 


ИСЗ da 


SIMO сі 


SIMO d: 


| SIMO ге 


SIM1 сі 


SIM1 d: 


SIM1 ге 
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8/30/32/34 


4/6/8/10/12/ 
14/16/18/20 


dd VSIM2 VSIM2 
[22/24/26/2 


SIMCLK2 VSIM2 1.8K/4.7K | 50K 
8/30/32/34 
SIMDA2 VSIM2 1.8K/4.7K | 50K 4/6/8/10/12/ 
[20K 14/16/18/20 
[22/24/26/2 
8/30/32/34 
SIMRST2 VSIM2 1.8K/4.7K | 50K 4/6/8/10/12/ 
[20K 14/16/18/20 
12212412612 
8/30/32/34 
SD1 CLK VSD1 1.8K/4.7K | 50K 4/6/8/10/12/ 
[20K 14/16/18/20 
122/24/26/2 
8/30/32/34 
SD1 CMD VSD1 1.8K/4.7K | 50K 4/6/8/10/12/ 
[20K 14/16/18/20 
[22/24/26/2 
8/30/32/34 
SD1 D[0] VSD1 1.8K/4.7K | 50K 4/6/8/10/12/ 
WCDG H 120K 14/16/18/20 
[22/24/26/2 
8/30/32/34 


ii ë 
AA28 SEEDS SD1 D[1] VSD1 1.8K/4.7K | 50K 4/6/8/10/12/ 
WCDG H [20K 14/16/18/20 
[22/24/26/2 

8/30/32/34 

AA29 | SPPDWUWS | SD1 D[2] VSD1 1.8K/4.7K | 50K 4/6/8/10/12/ 
WCDG_H [20K 14/16/18/20 
[22/24/26/2 

8/30/32/34 

SD1. D[3] VSD1 1.8K/4.7K | 50K 4/6/8/10/12/ 

[20K 14/16/18/20 

[22/24/26/2 

8/30/32/34 

SDO D[3] 1.8K/4.7K | 50K 4/6/8/10/12/ 
[20K 14/16/18/20 

[22/24/26/2 

8/30/32/34 

SDO D[2] 1.8K/4.7K | 50K 4/6/8/10/12/ 
[20K 14/16/18/20 

[22/24/26/2 

8/30/32/34 


fun. sel-3 


ie=1, SIM2 cl 
oe=0, 
wpdo, 
fun_sel=3 
ie=1, SIM2 d: 
oe=0, 
wpdo, 
fun_sel=3 
ie=1, SIM2 re 
oe=0, 
wpdo, 
fun_sel=3 
ie=1, $01 clc 
oe=0, 
wpdo, 
fun_sel=3 
ie=1, SD1 
oe=0, comma 
wpdo, 
fun_sel=3 
ie=1, $01 da 
oe=0, 
wpdo, 
fun_sel=3 


SPPDWUWS 
WCDG_H 


SPPDWUWS 
WCDG_H 


WCDG_H 


SPPDWUWS 
WCDG_H 


SPPDWUWS 
WCDG_H 


kausa 
= SPPDWUWS 


АА27 SPPDWUWS 


ie=1, $01 da 
oe=0, 
wpdo, 
fun_sel=3 
ie=1, $01 da 
oe=0, 
wpdo, 
fun_sel=3 
ie=1, $01 da 
oe=0, 
wpdo, 
fun_sel=3 
ie=1, $00 da 
oe=0, 
wpdo, 
fun_sel=3 
ie=1, $00 da 
oe=0, 
wpdo, 
fun_sel=3 
ie=1, $00 
ое=0, сотта 
wpdo, 
fun sel-3 
ie=1, $00 da 
oe=0, 
wpdo, 


AA26 SPPDWUWS 
WCDG_H 


AB30 SPPDWUWS 
WCDG_V 

AB29 SPPDWUWS 
WCDG_V 

AB27 SPPDWUWS 
WCDG_V 

AB26 SPPDWUWS | SDO D[0] 
WCDG V 
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$00_СМО 1.8K/4.7K | 50K 4/6/8/10/12/ 
[20K 14/16/18/20 

[22/24/26/2 

8/30/32/34 


1.8K/4.7K | 50K 4/6/8/10/12/ 
[20K 14/16/18/20 


[22/24/26/2 
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$00 da 


SDO clc 


SDO clc 


| MIC clo 


MIC da 


| MIC clo 


MIC da 


product 
test 

LCD ch 
select 1 


LCD ch 
select 0 


LCD re: 


LCD ex 
panel fr 


E т БЕНЕН ПИ 20 pee 
AD28 SPPDWUWS | 500 D[1] VSD 1.8K/4.7K | 50K 4/6/8/10/12/ ie=1, 
WCDG_V 120K 1416/18/20 oe=0, 
12212412612 wpdo, 
8/30/32/34 fun sel-3 
AC26 SPPDWUWS | SDO CLK1 VSD 1.8K/4.7K | 50K 4/6/8/10/12/ ie=1, 
WCDG_V 120K 14116/18/20 oe=0, 
12212412612 wpdo, 
8/30/32/34 fun sel-3 
AC29 SPPDWUWS | 500 CLKO VSD 1.8K/4.7K | 50K 4/6/8/10/12/ ie=1, 
WCDG_V 120K 14116/18/20 oe=0, 
12212412612 wpdo, 
8/30/32/34 fun sel-3 
AD26 SPSCBC2 8X | MEMS MIC CLKO | VIO 6 1.8v,4.7K/ | 50K 2/4/6/8 ie=1, 
VL 20K ое=0, 
wpdo, 
fun sel-3 
АЕ27 SPSCBC2 8X | MEMS МІС DATA | VIO 6 1.8v,4.7K/ | 50K 2/4/6/8 ie=1, 
VL 0 20K oe=0, 
wpdo, 
fun_sel=3 
AD27 SPSCBC2_8X | MEMS_MIC_CLK1 | VIO_6 1.8у,4.7К/ | 50K 2141618 ie=1, 
VL 20K ое=0, 
wpdo, 
fun sel-3 
AE26 SPSCBC2 8X | MEMS MIC DATA | VIO 6 1.8v,4.7K/ | 50K 2/4/6/8 ie=1, 
ML 1 20K oe=0, 
wpdo, 
fun_sel=3 
leew | И 
В Кеу2 
5 ене А Ober | | | | | 
Ivds top 
m je ` мы | | Lp | 
С Ivds top 
ШЫ” “АМЕ | | | | 
Ivds top 
e IA E [em | ____ | | 
Ivds top 
ms Ге ат [ue umm || 
VL 20K 
АНб 5Р5СВС2 8X | LCD CSN1 VLCD 1.8v,4.7K/ | 50K 2/4/6/8 ie=1, 
VL 20K ое=0, 
мури, 
fun sel-3 
AG6 SPSCBC2 8X | LCD CSNO VLCD 1.8v,4.7K/ | 50K 2/4/6/8 ie=1, 
VL 20K ое=0, 
мри, 
fun sel-3 
АН7 SPSCBC2 8X | LCD RSTN VLCD 1.8v,4.7K/ | 50K 2/4/6/8 ie=1, 
VL 20K ое=0, 
wpdo, 
fun sel-3 
АСТ? SPSCBC2 8X | LCD FMARK 1.8V,4.7K ulla је=1, 
ML /20K oe=0, 
wpdo, 


< 
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sync sit 


Б SPREADTRUM |Д ...әӛ2.-Г-Д-.4- _ 
ПА м Е 
АСВ  |SPVDD2VL |VCD [vo | 


Y 
Y 
Y 
Y 
Y 
E5 SNPS_D3M_ | EMVSSQ WIEN 
PVSSQ 
W3 SNPS D3M | EMD[4] VMEM 
PDDRIO EW 
V3 SNPS D3M | EMD[7] VMEM 
PDDRIO EW 
W2 SNPS D3M | EMD[S] VMEM 
PDDRIO EW 
L9 SNPS D3M | EMVDDQ VMEM 
PVDDQ ESD 
AA2 SNPS D3M | EMDGS[0] VMEM 
PDIFF EW 
Y2 SNPS D3M | EMDQS М0] VMEM 
PDIFF EW 
Y1 SNPS_D3M_ | EMD[2] VMEM 
PDDRIO EW 
Y4 SNPS D3M | EMD[1] VMEM 
PDDRIO EW 
AM SNPS D3M | EMDJ[0] VMEM 
PDDRIO EW 
V4 SNPS D3M | EMDJ[6] VMEM 
PDDRIO EW 
Y3 SNPS D3M | EMD[3] VMEM 
PDDRIO EW 
W1 SNPS D3M | EMDQM[0] VMEM 
PDDRIO EW 
L1 SNPS D3M | EMD[13] VMEM 
PDDRIO EW 
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K5 SNPS D3M | EMD[12] VMEM 
PDDRIO EW 


PDDRIO EW 
PDIFF EW 
PDIFF EW 
PDDRIO EW 
PDDRIO EW 
PDDRIO EW 
PDDRIO EW 
PDDRIO EW 
PDDRIO EW 
PZQ EW 
PZCTRL EW 
PDDRIO EW 
PDDRIO EW 
PDDRIO EW 
PDDRIO EW 
PDDRIO EW 
PDDRIO EW 
PDDRIO EW 
PCKE EW 
PDDRIO EW 
PDDRIO EW 
PDDRIO EW 
PDDRIO EW 
PDDRIO EW 
PDDRIO EW 


SNPS D3M | EMCS МИ] VMEM 
PDDRIO EW 


о [sisom [з | м | — | | 
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pom] | — T jJ T 


— 

wawa 
PDDRIO EW 

AC3 SNPS D3M | EMD[21] VMEM 

eem mI EL О 

m eem mI LL И 
PDDRIO EW 

mme em mw EL 
PDIFF EW 

me eme peer О р 
PDIFF EW 

AB2 SNPS D3M | EMD[20] VMEM 

m emm mI e 

ACA SNPS D3M | EMD[18] VMEM 

m eem mI E 

АЕЗ SNPS D3M | EMD[16] VMEM 

m eem mI EI 

AC2 SNPS D3M | EMD[19] VMEM 

m eem m EL 

AB3 SNPS D3M | EMD[17] VMEM 

m eem pm umb | _ 

AB1 SNPS D3M | EMDQM[2] VMEM 

m emm m Дүр И И 

Ј5 SNPS D3M | ЕМО[28] VMEM 

emm mw p LL 

G4 SNPS D3M | EMD[29] VMEM 

v emm mE LLL 

rem s" ШЕН БЕН 
PDDRIO EW 

H1 SNPS D3M | EMDQS[3] VMEM 

mee qu LL 

eie ener er T L L T 
PDIFF EW 

J3 SNPS D3M | EMD[30] VMEM 

ЫШ Tie О ии иинин 

ын је | О 
PDDRIO EW 

F1 SNPS D3M | EMD[27] VMEM 

"mem mI 

meme mI LLL 
PDDRIO EW 

Е2 SNPS D3M | EMD[24] VMEM 

rm e ПИ 

“О mm е or р — 
PDDRIO EW 

E1 SPSEBC2 24 | ЕММС CLK VEMMC 1.8v,4.7K/ | 50K 2/6/12/24 ie=oe=1, 

Б, ы шый we [guru [| m 

ЕЗ SPSEBC2 24 | ЕММС СМО VEMMC 1.8v,4.7K/ | 50K 2/6/12/24 ie=oe=0 | іе=1, 

m е = еке, 

ЕЗ 


т 
тюн жие — vc | р Г — | — 
s 


K „мури 
SPSEBC2 24 | ЕММС_0[0] VEMMC 1.8v,4.7K/ | 50K 2/6/12/24 ie=oe=0 | ie=1, 
X_HL 20K мури oe=0,wpu 
u | | мри 


ЕММС 


ЕММС 
сотта 


ЕММС 


ЕММС 


SPSEBC2 24 | EMMC_D[1] VEMMC 1.8v,4.7K/ | 50K 2/6/12/24 ie=oe=0 | ie=1, 
X HL 20K oe=0,wpu 
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X HL 20K мури oe=0,wpu 
X_HL 20K мури oe=0,wpu 
X_HL 20K мури oe=0,wpu 
X_HL 20K мури oe=0,wpu 
X_HL 20K pu oe=0,wpu 
X_HL 20K мури oe=0,wpu 


SPSEBC2_24 | EMMC_RST VEMMC 1.8v,4.7K/ | 50K 2/6/12/24 іе-0, іе-0, 
X HL 20K oe=1,0 | oe=1, 1 
Би ed 24 ee J РА | ОЦ ТК me X “А [7 
Би ed HL IAE Sd oe=1, 0 
SPSEBC2 24 1 1.8v,4.7K/ bal Е: іе=1, 
XHL 20K oe- n 
39 |SPVDD2HL | HL 
EER GLAS 24 Еж: БЕГЕ .8v,4.7KI > ` s ie=0, 
X_HL 20K oe=1, 0 
SPSEBC2 24 | NFALE 1.8v,4.7K/ | 50K 2/6/12/24 іе-0, 
XHL 20K ое=1, 0 
C5 SPSEBC2 24 | NFCENO VNF 1.8v,4.7K/ | 50K 2/6/12/24 ie=0, 
X VL 20K oe- al 1 


X VL 20K ое= =, 1 
X VL 20K oe- гі, 1 
X VL 20K oe- Ai. 1 


SPSEBC2 24 | NFD[0] 1.8v,4.7K/ | 50K 2/6/12/24 је=1, іе-0, 
X VL 20K oe- ^ ое=0 
ШЕШ” o O 
ui. 24 V _ PENNE 8v,4.7K/ ШЕ =. ie= ME 
X VL 20K 06-0, 
wpu 
SPSEBC2 24 | NFD[2] 1.8v,4.7K/ | 50K 2/6/12/24 је=1, 
X VL 20K кз) 
SPSEBC2 24 | NFD[3] 1.8v,4.7K/ | 50K 2/6/12/24 је= = іе-0, 
X VL 20K oe- 2 ое-0 
SPSEBC2 24 | NFD[4] 1.8у,4.ТК/ | 50K 2/6/12/24 іе-0, 
X VL 20K oe=0, 
wpdo 
SPSEBC2_24 | NFD[5] 1.8v,4.7K/ | 50K 2/6/12/24 іе-0, 
X VL 20K ое=0, 
wpdo 


эт [serm | теза [те насо а usum | — [eo 
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| EMMC 
| EMMC 
[ EMMC 
| EMMC 
| EMMC 
| EMMC 
| EMMC 
| NAND! 

write pr 

NAND í 


read/bu 
flag 


NAND | 
comma 
latch ег 
NAND | 
address 
enable 
NAND | 
chip sel 
NAND | 
chip sel 
NAND | 
read en 
NAND | 
write er 
NAND | 
data 
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wpdo 
B7 SPSEBC2 24 | NFD[7] VNF CG s. ie=0, 

X VL 20K oe=0, 
wpdo 

X VL 20K oe=0, 
wpdo 

SPSEBC2 24 | NFD[9] 1.8у,4.7К/ | 50K 2/6/12/24 ie=0, 

X_VL 20K oe=0, 
wpdo 

X_VL 20K oe=0, 
wpdo 

SPSEBC2_24 | NFD[11] 1.8у,4.7К/ | 50K 2/6/12/24 > ie=0, 

X_VL 20K oe=0, 
wpdo 

F8 SPSEBC2_24 | NFD[12] VNF ie — ie=0, 

X_VL 20K oe=0, 

wpdo 
С9 SPSEBC2 24 | NFD[13] VNF 1.8v,4.7K/ | 50K 216/12/24 ie=0, 

X_VL 20K oe=0, 
wpdo 

SPSEBC2_24 | NFD[14] VNF 1.8v,4.7K/ | 50K 2/6/12/24 іе-0, 

X VL 20K ое-0, 
wpdo 

SPSEBC2 24 | NFD[15] 1.8v,4.7K/ | 50K 2/6/12/24 ie=0, 

X_VL 20K oe=0, 
wpdo 

1. _8X | CCIRMCLK VCAM 1.8V,4.7K | 50K 2141618 їе=0, 

N 120K oe=1, 0 
fun_sel=1 

ESCA [vow ји |р ру 

RONDE |. 8X КИРАУ VCAM 1.8V,4.7K | 50K 214/618 іе=1, 

. VL 120K oe=0, 
wpdo, 
fun_sel=3 

SPSCBC2_8X | CCIRPD1 VCAM 1.8V,4.7K 2/4/6/8 ie=1, 

. VL 120K oe=0, 
wpdo, 
fun_sel=3 

SPSCBC2 8X | CCIRPDO VCAM 1.8V,4.7K 2/4/6/8 ie=1, 

VL 120K oe=0, 
wpdo, 
fun_sel=3 

SPSCBC2_8X | 5СІ0 VCAM 1.8V,1.8K 214/618 іе=1, 

-ІС VL 120K oe=0, 
мури, 
fun sel-3 

E10 SPSCBC2 8X | SDAO VCAM 1.8V,1.8K 214/618 іе=1, 

-ІС VL /20K oe=0, 
мури, 
fun sel-3 

"| CERE 
YO 
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data 


NAND f 


data 


NAND f 


data 


NAND f 


data 


NAND 1 


data 


NAND f 


data 


NAND 1 


data 


NAND f 


data 


NAND 1 


data 


NAND 1 


data 


CCIR с 


output 


CCIR г 


down 1 


down 0 


| ПСО clo 


ПСО da 


EA SPREADTRUM | SC7731G/SC8731G Device Specification 


mes peuwemm | || 
mee amas wm | [| L 
[em exe emp | [| [| 
mee ewe em | [| | 
wa | | 
тт” |в ew и | || |. 
mem me ши | || о 
mee ee wm ||| 
mee eem ат 
m [em qeeweqwm pq Ij. 
% [em mw инин op | 
mem eem ||| | | 
сз [em ewwe [emo [| [| 
mem RES TIAT [PCR PP 
а | енд ewm wm || | 
СМ М [20K oe=1, 0 
СМ М [20К wpdo 
A 50K 
A 


16 SPSCBC2 8X | KEYOUT[2] VIO_1 1.8V,4.7K 2/4/6/8 је=1, 
.W VL 120K oe=0, 
wpdo, 
fun_sel=3 
17 SPSCBC2 8X | KEYIN[0] VIO. 1 1.8V,4.7K | 50K 2/4/6/8 је=1, 
_М/ VL 120K oe=0, 
wpu 
B17 SPSCBC2 8X | KEYIN[1] VIO. 1 1.8V,4.7K | 50K 2/4/6/8 іе=1, 
_W_VL 120K 
D16 S X 
ое=0, 
wpdo, 
17 


ое=0, 
мури 
іе=1, 


PSCBC2 8X | KEYIN[2] VIO. 1 1.8V,4.7K | 50K 2/4/6/8 
.W VL 120K 
fun_sel=3 
F16 SPSCBC2_8X | SCL2 VIO_1 1.8V,1.8K | 50K 2/4/6/8 іе-1, 
ІС VL 120K oe=0, 
wpu, 
fun_sel=3 
С SPSCBC2 8X | SDA2 VIO. 1 1.8V,1.8K | 50K 2/4/6/8 је=1, 
ІС VL 120K 


oe=0, 
ури, 
fun sel-3 
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keypad 
output 
keypad 
output 
keypad 
output 


keypad 
keypad 


keypad 


| 162 clo 


ІС2 da 
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E16 SPSCBC2 8X | CLK AUXO VIO 1 1.8V,4.7K | 50K 2/4/6/8 ie=1, Clock о 
VL /20K oe=0, for exte 
wpdo, compor 
fun_sel=3 | using 
B18 SPSCBC2_8X | IISODI VIO 1 1.8V,4.7K | 50K 2/4/6/8 ie=1, 150 dat 
ML 120K oe=0, 
wpdo, 
fun_sel=3 
С19 5Р5СВС2 8X | 115000 VIO 1 1.8V,4.7K | 50K 2/4/6/8 ie=1, 1150 dat 
ML 120K oe=0, 
wpdo, 
fun_sel=3 
A19 SPSCBC2_8X | IISOCLK VIO_1 1.8V,4.7K | 50K 2/4/6/8 ie=1, 1150 clo 
ML /20K oe=0, 
wpdo, 
fun_sel=3 
A20 5Р5СВС2 8X | IISOLRCK VIO 1 1.8V,4.7K | 50K 2/4/6/8 ie=1, 1150 
_VL /20K oe=0, Left/Rig 
wpdo, Enable 
fun_sel=3 
B20 5Р5СВС2 8Х | IISOMCK VIO 1 1.8V,4.7K | 50K 2/4/6/8 ie=1, 1150 ma 
VL /20K ое=0, clock in 
wpdo, 
fun sel-3 
B19 SPSCBC2 8X | 115101 VIO 1 1.8V,4.7K | 50K 2/4/6/8 ie=1, 151 dat 
ML /20K oe=0, 
wpdo, 
fun_sel=3 
E17 5Р5СВС2 8X | IIS1DO VIO 1 1.8V,4.7K | 50K 2/4/6/8 ie=1, 151 dat 
ML 120K oe=0, 
wpdo, 
fun_sel=3 
E18 SPSCBC2_8X | IIS1CLK VIO_1 1.8V,4.7K | 50K 2/4/6/8 ie=1, 1151 clo 
ML /20K oe=0, 
wpdo, 
fun_sel=3 
C20 5Р5СВС2 8X | IIS1LRCK VIO 1 1.8V,4.7K | 50K 2/4/6/8 ie=1, 1151 
_VL 120K oe=0, Left/Rig 
wpdo, Enable 
fun sel-3 
B21 SPSCBC2_8X | IISTMCK VIO 1 1.8V,4.7K | 50K 2/4/6/8 ie=1, 1151 ma 
VL /20K ое=0, clock in 
wpdo, 
fun sel-3 
со А |wxog — [Voi | L | T L P 
_VL /20K data ou 
A22 5Р5СВС2 8Х | MTDI VIO 1 1.8V,4.7K | 50K 2/4/6/8 ie=1, ARM Л 
VL /20K oe=0, data ing 
wpu 
D19 SPSCBC2_8X | MTCK VIO 1 1.8V,4.7K | 50K 2/4/6/8 ie=1, ARM Л 
VL /20K oe=0, clock 
wpdo 
A23 SPSCBC2_8X | MTMS VIO 1 1.8V,4.7K | 50K 2/4/6/8 ie=1, ARM Л 
VL /20K ое=0, тоде $ 
wpu 


< 
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B22 SPSCBC2 8X | MTRST. М VIO 1 1.8V,4.7K | 50K 2/4/6/8 ie=1, 
ML /20K oe=0, 
wpu 
B24 SPSCBC2_8X | TRACECLK VIO 1 1.8V,4.7K | 50K 2/4/6/8 ie=1, 
ML /20K oe=0, 
wpdo, 
fun_sel=3 
B23 SPSCBC2_8X | TRACECTRL VIO 1 1.8V,4.7K | 50K 2/4/6/8 ie=1, 
ML /20K oe=0, 
wpdo, 
fun_sel=3 
C22 SPSCBC2 8X | TRACEDAT[0] VIO 1 1.8V,4.7K | 50K 2/4/6/8 ie=1, 
ML 120K oe=0, 
wpdo, 
fun_sel=3 
E21 SPSCBC2 8X | TRACEDAT[1] VIO_1 1.8V,4.7K | 50K 2/4/6/8 ie=1, 
ML 120K oe=0, 
wpdo, 
fun_sel=3 
C23 SPSCBC2 8X | TRACEDAT[2] VIO 1 1.8V,4.7K | 50K 2/4/6/8 ie=1, 
ML /20K oe=0, 
wpdo, 
fun_sel=3 
E20 SPSCBC2 8X | TRACEDAT[3] VIO 1 1.8V,4.7K | 50K 2/4/6/8 ie=1, 
ML 120K oe=0, 
wpdo, 
fun_sel=3 
wo fev [ooe __|уо | | „| 
A25 SPSCBC2 8X | TRACEDAT[4] VIO. 1 1.8V,4.7K | 50K 2/4/6/8 ie=1, 
ML /20K oe=0, 
wpdo, 
fun_sel=3 
E22 SPSCBC2 8X | TRACEDAT[5] VIO. 1 1.8V,4.7K | 50K 2/4/6/8 ie=1, 
ML /20K oe=0, 
wpdo, 
fun_sel=3 
D22 SPSCBC2 8X | TRACEDAT[6] МО 1 1.8V,4.7K | 50K 2/4/6/8 ie=1, 
ML /20K oe=0, 
wpdo, 
fun_sel=3 
A26 SPSCBC2 8X | ТКАСЕРАТ[7] VIO 1 1.8V,4.7K | 50K 2/4/6/8 ie=1, 
М 120K oe=0, 
wpdo, 
fun_sel=3 
VL 120K ое=1,0 | ое=1,1 
В25 5Р5СВС2 8X | UORXD МО 1 1.8V,4.7K | 50K 2/4/6/8 ie=1, 
ML 120K oe=0, 
wpu 
E23 SPSCBC2_8X | UOCTS VIO 1 1.8V,4.7K | 50K 2/4/6/8 ie=1, 
ML /20K oe=0, 
wpdo, 
fun_sel=3 
D25 SPSCBC2 8X | UORTS VIO. 1 menm mp ie=1, 
ML /20K oe=0, 
wpdo, 
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ARM Л 
reset, a 
low 

trace с! 


trace cc 
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trace dé 
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trace dé 
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UARTO 


UARTO 


UARTO 


UARTO 
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ИГЕН ПЕРЕН 
В27 


SPSCBC2 8X | U1TXD VIO 1 1.8V,4.7K | 50K 2/4/6/8 ie=1, ie=0, 
VL /20K oe=0, oe=1, 1 
wpu 


С іе-1, 
ое-0, 
мури 

іе=1, 
ое=0, 
мрао, 

fun sel-3 
іе-1, 
ое-0, 
wpdo, 

fun sel-3 
іе-1, 
ое=0, 
wpdo, 

fun sel-3 
іе-1, 
ое-0, 
wpdo, 

fun sel-3 
іе-1, 
ое=0, 


25 
Е25 


SPSCBC2 8X | О1ВХр VIO. 1 1.8V,4.7K | 50K 2/41618 

_VL 120K 

SPSCBC2 8X | U2TXD VIO. 1 1.8V47K | 50K 2/41618 

VL 120K 

E24 SPSCBC2 8X | U2RXD VIO. 1 1.8V47K | 50K 2/41618 

_VL 120K 

A28 SPSCBC2 8X | U3TXD VIO. 1 1.8V47K | 50K 2/41618 
_VL 120K 
VL 7 i 
VL р 


В28 SPSCBC2 8X | U3RXD МО 1 1.8V,4.7K | 50K 2/4/6/8 
E 120K 
7 wpdo, 


сл 
о 
Е 


іе-1, 
ое-0, 
wpdo, 

fun sel-3 
іе-1, 
ое-0, 
wpdo, 

fun sel-3 


C27 SPSCBC2 8X | U3CTS VIO. 1 1.8V,4.7K | 50K 2/4/6/8 
fun_sel=3 
D26 SPSCBC2_8X | U3RTS VIO 1 1.8V,4.7K | 50K 2/4/6/8 ie=1, 
VL /20K ое=0, 
мрао, 
fun sel-3 
14/16/18/20 ое=0, 
12212412612 Ш wpdo, 
C28 SPPDWUWS | CP2 КЕСТІ) VIO 2 0 1.8K/4.7K | 50K 4/6/8/10/12/ 
WCDG_V 120K 1416/18/20 
12212412612 
8/30/32/34 
028 SPPDWUWS | СР2 RFCTL[2] VIO 2 0 1.8K/4.7K | 50K 4/6/8/10/12/ 
WCDG V 120K 14116/18/20 
12212412612 
8/30/32/34 
ШЕШЕ 
| 
ИШ 
НЕШЕ 
ИШ 
ИШ 
24 


027 SPPDWUWS | CP2 RFCTL[0] VIO 2 0 1.8K/4.7K 4/6/8/10/12/ ie=1, 
WCDG_V [20K 
8/30/32/34 fun sel-3 
AD29 | SPAVDD3 VDDUSB 


AD22 | SPAVBAT V3 | VBATD ШЕН 
_10V 
AE28 | SPAVDD3 VDDSIM2 ИШЕ 
AE30 | SPAVDD3 VDDEMMCCORE ИШ 
AF30 SPAVDD3 VDD2V8 - “| 


AE22 SPAVBAT_V3 | VBATD 
-10/ 
АС25 | SPAVDD3 VDD2V5 

AJ23 SPAVDD3 VDDAMP 

AG29 | SPAVDD3 VDDCAMIO 


< 
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ня [smR [юс н | — БЕНЕН г T T И 
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roa [sm ооо | — | | ООО БЕНЕН 
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АС14 "dan 24X | EXT RST B а= 2/6/12/24 EN 
| Ба 24Х_ pues | CABC [s 28 2/6/12/24 је=1, oe- 


0 


шй Бағыс 24Х_ Li XTL_ENO hal 28 2/6/12/24 ie=1, 
oe=0,wpd 
fun sel- 
3 

AM28 um 24X | | EXT XIL ЕМІ VIO. 28 2/6/12/24 ie=1, 
oe=0,wpd 
fun sel- 
3 

281224 | 


| Ар16 | | SPPAD3_S | 5 |PROT | |VIO28 | 28 ЭУ, М 260224 | 


Li prd 24X we kas 28 SE 2/6/12/24 ШЕШ 
AL25 ог 24Х | РВІМТ2 VIO 28 CEP УН" 2/6/12/24 = 


AN23 PADE H |DMOUT | 
AN24 | SPAPAD3 H ыл — 


EU 


F [sss pre ү —]— пи пи —— 
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мз [ws — veu — | — | | И БЕНЕН 
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з uw г | | 
wa [ws [эту | — | | j| ү 
we [ws В ү г | j БЕНЕН 
юз xwe г г БЕНЕН | 
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3.1.3 Pin Multiplexed Function List 


The chip adopts programmable pin multiplexing to reduce pin number as well as 
providing enough flexibililty. Multiple signals are connected to a multiplexer that 
connects to the same ИО pin. 


Table 3-3 Pin Multiplexed Functions 
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3.1.4 Control Registers 
Memory map 
ARM base address: 0х402А_0000 
PIN CTRL REGO 0x0 0x0 
PIN СТКІ, REGI 0х4 0х0 
PIN CTRL REG2 0x8 0x0 
PIN CTRL REG3 Oxc 0x0 
РТМ СТКІ, КЕСА 0х10 0х0 
PIN CTRL REG5 0x14 0x0 
Reserved 0x18 0x0 
Reserved 0х1с 0х0 
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TRACECLK 0x20 0x5e870 
TRACECTRL 0x24 0x5e870 
TRACEDATO 0x28 0x5e870 
TRACEDAT1 0х2с 0х5е870 
TRACEDAT2 0x30 0х5е870 
TRACEDAT3 0x34 0х5е870 
TRACEDAT4 0x38 0х5е870 
TRACEDAT5 Ox3c 0x5e870 
TRACEDAT6 0x40 0x5e870 
TRACEDAT7 0x44 0x5e870 
UOTXD 0x48 0x5e000 
UORXD 0х4с 0х5е080 
UOCTS 0x50 0x5e870 
UORTS 0x54 0x5e870 
U1LTXD 0x58 0x5e000 
ULRXD 0х5с 0х5е080 
U2TXD 0x60 0х5е870 
U2RXD 0x64 0х5е870 
U3TXD 0x68 0х5е870 
U3RXD Ox6c 0x5e870 
U3CTS 0x70 0x5e870 
U3RTS 0х74 0х5е870 
СР2 RFCTLO 0х78 0x5e870 
CP2_RFCTL1 Ox7c 0x5e870 
СР2 RFCTL2 0x80 0x5e870 
WIFI АСС САІМЗ 0х84 0х5е000 
WIFI АСС САІМ 0х88 0х5е000 
WIFI АСС GAIN5 0х8с 0х5е000 
WIFI AGC GAING 0x90 0х5е000 
RFSDAO 0x94 0x5e870 
RFSCKO 0x98 0x5e870 
RESENO Ох9с 0x5e8b0 
RFSDAT Оха0 0x5e870 
RFSCK1 Оха4 0x5e870 
ВЕЗЕМ1 Оха8 0x5e8b0 
СР1 RFCTLO Охас 0х5е870 
CP1 RFCTLI OxbO 0х5е870 
СРІ RFCTL2 Oxb4 0х5е870 
CP1 RFCTL3 Oxb8 0х5е870 
СРІ КЕСТІМ Oxbc 0х5е870 
СР1 ВЕСТИ 0хс0 0х5е870 
СР1 КЕСТІ,6 Охс4 0х5е870 
СРТ RFCTL7 0xc8 0х5е870 
СР1 КЕСТІ,8 Охсс 0x5e870 
СРІ RFCTL9 Охао 0х5е870 
CP1 RFCTLIO Oxd4 0x5e870 
CP1 RFCTLII 0xd8 0х5е870 
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СРІ КЕСТІ12 Охас 0x5e870 
СР1 КЕСТІ,13 Охе0 0х5е870 
CP1_RFCTL14 Охе4 0х5е870 
СР1 КЕСТІ,15 Oxe8 0x5e870 
СР0 КЕСТІ,0 Охес 0х5е870 
СРО КЕСТІ Oxf0 0x5e870 
CPO RFCTL2 Oxf4 0х5е870 
СРО RFCTL3 Oxf8 0х5е870 
СРО КЕСТІЛ Oxfc 0х5е870 
CPO RFCTL5 0x100 0х5е870 
CPO RFCTL6 0x104 0х5е870 
CPO RFCTL7 0x108 0x5e870 
XTL_EN 0х10с 0х5е000 
SCL3 0x110 0x5e8b0 
SDA3 0х114 0x5e8b0 
SPIO CSN 0х118 0x5e8b0 
SPIO DO 0х11с 0х5е870 
SPIO DI 0x120 0х5е870 
SPIO CLK 0x124 0x5e870 
EXTINTO 0x128 0x5e870 
EXTINT1 0х12с 0x5e870 
SCLI 0x130 0x5e8b0 
SDA1 0x134 0x5e8b0 
SIMCLKO 0x138 0x5e870 
SIMDAO 0х13с 0x5e870 
SIMRSTO 0x140 0x5e870 
SIMCLK1 0x144 0x5e870 
SIMDAI 0x148 0х5е870 
SIMRSTI 0х14с 0х5е870 
SIMCLK2 0x150 0x5e870 
SIMDA2 0x154 0x5e870 
SIMRST2 0x158 0x5e870 
MEMS MIC CLKO 0х15с 0х5е870 
MEMS МІС DATAO 0x160 0х5е870 
MEMS МІС СІКІ 0х164 0x5e870 
MEMS MIC DATAI 0x168 0х5е870 
501 CLK 0х1бс 0х5е870 
5р1 CMD 0х170 0x5e870 
5р1 ро 0х174 0х5е870 
5р1 DI 0х178 0х5е870 
501 D2 0х17с 0х5е870 
5р1 03 0х180 0x5e870 
SDO D3 0x184 0x5e870 
SDO_D2 0x188 0x5e870 
SDO_CMD 0х18с 0х5е870 
SDO DO 0x190 0x5e870 
SDO DI 0x194 0х5е870 
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SDO_CLK1 0x198 0x5e870 
SDO CLKO 0х19с 0х5е870 
РТЕ5Т Ох1а0 Ох5е000 
ANA INT 0х1а4 0x5e000 
EXT RST B 0x1a8 0x5e000 
CHIP SLEEP Oxlac 0x5e000 
XTL BUF ENO Ox1b0 0x5e000 
XTL ВСЕ ЕМІ Ox1b4 0x5e000 
XTL BUF EN2 Ox1b8 0x5e000 
CLK 32K Oxlbc 0x5e000 
AUD SCLK 0х1с0 0х5е000 
AUD DANGL 0х1с4 0х5е000 
AUD DANGR 0х1с8 0х5е000 
AUD ADDO Охісс 0х5е000 
AUD ADSYNC 0x1d0 0x5e000 
AUD DADI 0х144 0x5e000 
AUD DADO 0x1d8 0x5e000 
AUD DASYNC 0х14с 0х5е000 
ADI D Ох1е0 0х5е000 
ADI SYNC Ох1е4 0х5е000 
ADI SCLK 0х1е8 0х5е000 
LCD CSN1 Oxlec 0x5e8b0 
LCD_CSNO 0х1Ғ0 0x5e8b0 
LCD_RSTN Ox1f4 0х5е870 
LCD CD Ox1f8 0х5е870 
LCD FMARK Oxlfe 0x5e870 
LCD WRN 0x200 0х5е870 
LCD КОМ 0х204 0х5е870 
LCD DO 0x208 0x5e870 
LCD Di 0x20c 0х5е870 
LCD D2 0x210 0х5е870 
LCD. D3 0x214 0х5е870 
LCD D4 0x218 0х5е870 
LCD D5 0х21с 0х5е870 
LCD D6 0x220 0х5е870 
LCD 07 0x224 0х5е870 
LCD D8 0x228 0х5е870 
LCD D9 0x22c 0х5е870 
LCD D10 0x230 0х5е870 
LCD D11 0x234 0х5е870 
LCD D12 0x238 0х5е870 
LCD D13 0x23c 0х5е870 
LCD 014 0x240 0x5e870 
LCD_D15 0x244 0x5e870 
LCD_D16 0x248 0x5e870 
LCD_D17 0х24с 0х5е870 
LCD 018 0x250 0х5е870 
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LCD_D19 0x254 0x5e870 
LCD_D20 0x258 0x5e870 
LCD_D21 0х25с 0х5е870 
LCD D22 0x260 0х5е870 
LCD D23 0x264 0х5е870 
SPI2 CSN 0x268 0x5e8b0 
SPI2 DO 0х26с 0x5e870 
SPI2 DI 0x270 0x5e870 
SPI2 CLK 0х274 0х5е870 
EMMC CLK 0х278 0х5е040 
ЕММС CMD 0х27с 0х5е080 
ЕММС DO 0х280 0x5e080 
EMMC 01 0x284 0x5e080 
EMMC D2 0x288 0x5e080 
EMMC D3 0x28c 0х5е080 
ЕММС 04 0х290 0х5е080 
ЕММС 05 0х294 0х5е080 
ЕММС D6 0х298 0х5е080 
EMMC D7 0x29c 0x5e080 
EMMC RST 0x2a0 0x5e000 
NFWPN 0x2a4 0х5е000 
NFRB 0x2a8 0х5е080 
NFCLE Ох2ас 0х5е000 
NFALE 0x2b0 0x5e000 
NFCENO Ox2b4 0x5e000 
МЕСЕМ] 0х268 0х5е000 
NFREN Ox2bc 0x5e000 
NFWEN 0х2с0 0х5е000 
NFDO 0х2с4 0х5е000 
КЕЙІ 0х2с8 0х5е000 
NFD2 Ох2сс 0х5е000 
NFD3 0x2d0 0x5e000 
NFD4 0х244 0х5е040 
NFD5 0x2d8 0х5е040 
NFD6 Ox2dc 0х5е040 
NFD7 0x2e0 0x5e040 
NFD8 0х2е4 0х5е040 
NFD9 0x2e8 0x5e040 
NFD10 Ox2ec 0х5е040 
NFD11 Ox2f0 0x5e040 
NFD12 0х2#4 0х5е040 
NFD13 Ox2f8 0х5е040 
№14 0х2 Ес 0х5е040 
№15 0х300 0х5е040 
CCIRCKO 0x304 0x5e870 
ССІКСКІ 0х308 0х5е870 
CCIRMCLK 0x30c 0x5e810 


Spreadtrum Communications, Inc., Confidential and Proprietary 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


61 of 1646 


3.1.4.2 


(С 5РВЕАОТВИМ' 


V0.2 


SC7731G/SC8731G Device Specification 


CCIRHS 0x310 0x5e870 
CCIRVS 0x314 0x5e870 
CCIRDO 0x318 0x5e870 
CCIRDI 0х31с 0x5e870 
CCIRD2 0x320 0x5e870 
CCIRD3 0x324 0x5e870 
CCIRD4 0x328 0x5e870 
CCIRD5 0x32c 0х5е870 
CCIRD6 0x330 0x5e870 
CCIRD7 0x334 0x5e870 
CCIRD8 0x338 0x5e870 
CCIRD9 0x33c 0x5e870 
CCIRRST 0x340 0x5e870 
CCIRPD1 0x344 0x5e870 
CCIRPDO 0x348 0x5e870 
SCLO 0х34с 0x5e8b0 
SDAO 0x350 0x5e8b0 
KEYOUTO 0x354 0x5e000 
KEYOUTI 0x358 0х5е040 
KEYOUT2 0x35c 0x5e870 
KEYINO 0x360 0x5e080 
KEYINI 0x364 0х5е080 
KEYIN2 0x368 0х5е870 
SCL2 0x36c 0x5e8b0 
SDA2 0x370 0x5e8b0 
CLK AUXO 0х374 0х5е870 
IISODI 0x378 0х5е870 
115000 0х37с 0х5е870 
IISOCLK 0x380 0x5e870 
IISOLRCK 0x384 0x5e870 
IISOMCK 0x388 0х5е870 
115101 0х38с 0x5e870 
115100 0х390 0х5е870 
IISICLK 0x394 0х5е870 
IISILRCK 0x398 0х5е870 
IISIMCK 0x39c 0x5e870 
MTDO 0x3a0 0x5e000 
MTDI 0x3a4 0x5e080 
MTCK 0x3a8 0x5e040 
MTMS 0x3ac 0x5e080 
MTRST N 0x3b0 0x5e080 


Register Description 
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3.1.4.2.1 PIN CTRL REGO 
Description: Pin global control register 


Чап Туре | Reset | Description 
Value 


огр_ —U | pin іп sel [27] RAV |1'hO C д source select: 
1’b0: from function2 of U1RXD pad 
1'b1: from function2 of U2RXD pad 

wpd nfpd [15] RAN 1'h0 Weakly pull down pads in VNF domain 
before the domain is shut down 

wpd_Icdpd [14] RW 1'h0 Weakly pull down pads in VLCD domain 
before the domain is shut down 

wpd io6pd [13] RAN ТО Weakly pull down pads in VIO 6 domain 
before the domain is shut down 

мра іо5ра [12] RAN ТО Weakly pull down pads іп VIO 5 domain 
before the domain is shut down 

wpd io4pd [11] RAN 1'h0 Weakly pull down pads in VIO_4 domain 
before the domain is shut down 

wpd io3pd [10] RAV | 110 Weakly pull down pads in VIO 3 domain 
F eT the domain is shut down 

— RAN 1'h0 Weakly pull down pads in СС domain 
before the domain is shut down 

мра іо0ра [7] RAN 1hO Weakly pull down pads in VIO 0 domain 
before the domain is shut down 

wpd campd [6] RAN ТО Weakly pull down pads іп VCAM domain 
before the domain is shut down 

мра еттсра [5] RAV | 10 Weakly pull down pads in VEMMC domain 
со == the domain is shut down 


3.1.4.2.1 РІМ CTRL БЕС1 
Description: Pin global control register1 


d Name Type | Reset | Description 
Value 


spi1_do_pin_in_sel [31] RAN ТО SPI1_DO source select: 
1’b0: from function2 of TRACEDATO 
pad 
1'b1: from function2 of SD1_D0 pad 


spit di pin in sel [30] SPI1 DI source select: 
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1’b0: from function2 of TRACECTRL 


1’b1: from function2 of SD1 СМО 


SPI1_CLK source select: 


1’b0: from function2 of TRACEDAT 1 
pad 


1'b1: from function2 of SD1_D1 pad 


spi1_clk_pin_in_sel 6 SPI1 СІК source select: 


1’b0: from function2 of TRACECLK 
pad 


1’b1: from function2 of 501 СІК 


|___________| 21 м м 


ccirclk pin in sel [26:25] | RW |270 CCIRCK source select: 
2'b00: from function! of CCIRCKO 
pad 
2'b01: from function1 of CCIRCK1 
pad 
2'b1X: Reserved 

vbc dac iislrck pin in sel [24] RAW |170 VBC DAC IISLRCK source select: 
160: from function3 of СІК AUXO 
pad 
1'b1: from function2 of KEYOUT2 
pad 


vbc dac iisclk pin in sel [23] RAW |1'hO VBC. DAC IISCLK source select: 
1750: from function2 of IIS1MCK pad 
1'b1: from function2 of KEYOUT1 
pad 


P| 2220 

lis3mck pin іп sel [19] RAW |1'hO IIS3MCK source select: 

1'b0: from function2 of TRACEDAT7 

pad 

1’b1: from function3 of NFD9 pad 
lis3lrck ріп іп sel [18] RAW |1'hO IISSLRCK source select: 

1'b0: from function2 of TRACEDAT6 

pad 

1’b1: from function3 of NFD8 pad 
lis3di ріп in sel [17] RAV | ТПО 115301 source select: 

1'b0: from function2 of TRACEDAT3 

pad 

1’b1: from function3 of NFD5 pad 
lis3clk pin in sel [16] RAW |1'hO IISSCLK source select: 

1'b0: from function2 of TRACEDAT5 

pad 

1'b1: from function3 of NFD7 pad 
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iis2Irck pin іп sel [14] RAW |1'hO IIS2LRCK source select: 

1'b0: from function2 of 

AUD ADSYNC pad 

1’b1: from function3 of NFD14 pad 
iis2di pin in sel [13] RAV |1'hO 115201 source select: 

1’b0: from function2 of AUD ADDO 

pad 

1’b1: from function3 of NFD11 pad 
і52сік ріп in sel [12] RAW |1'hO IIS2CLK source select: 

160: from function2 of AUD SCLK 

pad 

1’b1: from function3 of NFD13 pad 
cpí dtms pin in sel [11] R/W 1hO CP1 DTMS source select: 

1750: from function2 of CCIRRST 

pad 

1'b1: from function3 of MTMS pad 
сері а! pin in sel [10] R/W 1'hO CP1 DTDI source select: 

1'b0: from function2 of CCIRD6 pad 

1'b1: from function3 of MTDI pad 
ері dtck pin in sel R/W Tho CP1_DTCK source select: 

1750: from function2 of CCIRD7 pad 

1'b1: from function3 of MTCK pad 


cpO dtms pin in sel R/W 1hO CPO DTMS source select: 
1750: from function2 of CCIRD3 pad 
1'b1: from function2 of MTMS pad 
cpO dtdi pin in sel [7] RAN 1'h0 CP0_DTDI source select: 
1'b0: from function2 of CCIRD1 pad 
1'b1: from function2 of MTDI pad 
cpO dtck pin in sel R/W 1'h0 CPO DTCK source select: 
1750: from function2 of CCIRD2 pad 
1'b1: from function2 of MTCK pad 


| os (ве RW |20 |Нөмі | 


uárxd pin in sel [3] RAV |1'hO U4RXD source select: 
1’b0: from function2 of NFALE pad 
1'b1: from function2 of SDA3 pad 
иЗгха pin in sel [2] RAN 1'hO USRXD source select: 
1760: from function1 of USRXD pad 
1'b1: from function2 of USCTS pad 
uOrxd pin in sel [1:0] RAN 270 UORXD source select: 
2'bX0: from function1 of UORXD pad 
2'bX1: from function3 of SIMDA2 
pad 
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РІМ CTRL REG2 
Description: Pin global control register2 


3.1.4.2.2 


Чап Туре | Reset | Description 
Value 


CP2 IIS interconnect select: 


bt iis sys sel 
4760000: 
4760001: 
4760010: 
4'b001 1: 
4'b0100: 
4'b0101: 
400110: 
400111: 
4761000: 
4751001: 
401010: 
401011: 
41100: 


SC7731G/SC8731G Device Specification 


СРО IISO controller 
СРО 1151 controller 
CPO IIS2 controller 
СРО 1153 controller 
СРІ 1150 controller 
СРІ 1151 controller 
СРІ IIS2 controller 
СРІ 1153 controller 
AP IISO controller 
AP 1151 controller 
AP 1152 controller 
AP 1153 controller 
VBC IIS 


| 


[27] 


[21:20] 


RAW |450 
4'b1101,4'b1110,4'b1111: reserved 
RAV |1'hO RF SBI system control switch: 


1'b0: CPO control RF SBIO, CP1 control 
RF 5811; 


1'b1: CPO control RF ЭВМ, CP1 control 
ВЕ 5810; 
ВЕРЕ system control switch: 


1°50: CPO control RFFEO, CP1 control 
RFFE1; 


1'b1: CPO control RFFE1, CP1 control 
ВЕҒЕО; 


rffe sys sel 


rfsbi sys sel 


SIM2 system control select: 
2'b00: CPO SIM2 controller 
2'b01: CP1 SIM2 controller 
2010: AP SIM controller 
2'b11: reserved 


SIM1 system control select: 
200: CPO SIM1 controller 
2'b01: CP1 SIM1 controller 
2'b10: AP SIM controller 
2'b11: reserved 


sim1 sys sel 


SIMO system control select: 
2700: CPO SIMO controller 
2'b01: CP1 SIMO controller 
2'b10: AP SIM controller 
2'b11: reserved 


[e [so [we [eme — — — — —] 


simO sys sel 
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uart4 sys sel [18:16] 


UARTA system control select: 
3'b000: AP UART4 controller 
3'b001: CPO UARTO controller 
3'b010: CP1 UARTO controller 
3'b011: CP2 UARTO controller 
30100: CP2 UART 1 controller 
3'b101,110,111: reserved 


UART2 system control select: 

3'b000: AP UART2 controller 

3'b001: CPO UART 1 controller 

3'b010: CP1 UART1 controller 
3'b011,3'b100, 3'b101,110,111: reserved 


uart2 sys sel [12:10] 


UART1 system control select: 
3'b000: AP UART1 controller 

3'b001: CPO UART1 controller 
3'b010: CP1 UART1 controller 


uart1 sys sel [9:7] 
3'b011,3'b100, 3'b101,110,111: reserved 


иагі0 sys sel [6:4] RAN |Sh0 UARTO system control select: 
3'b000: AP UARTO controller 
3'b001: CPO UARTO controller 
3'b010: CP1 UARTO controller 
3'b011: CP2 UARTO controller 
30100: CP2 UART 1 controller 
3'b101,110,111: reserved 


[amens [101 ро ОКЕ ЕЕ 


uart3 sys sel [15:13] | RW |370 UARTS system control select: 
3'b000: AP UARTS controller 
3'b001: CPO UARTO controller 
3'b010: CP1 UARTO controller 
3'b011: CP2 UARTO controller 
3'b100: CP2 UART1 controller 
3'b101,110,111: reserved 

| 


3.1.4.2.3 РІМ CTRL REGS3 
Description: Pin global control register3 


Type | Reset | Description 
Value 


— out sel [31] RAV | 1710 Watch dog reset source select: 
100: from CA7 watch dog 
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bt iis con eb [30] RAN 1'h0 IIS internal connection enable bit: 
1'b0 : disable IIS internal loop 
1'b1: enable IIS internal loop 


ам |28 [бе 


pad oe iis3 mck [27] RAV |1'hO 153 MCK output enable: 
1’b0: disable 
1’b1: enable 
pad oe iis2 mck [26] RAV |1'hO 152 МСК output enable: 
1’b0: disable 
1’b1: enable 
pad_oe_iis1_mck [25] RAV | 170 1151 МСК output enable: 
1’b0: disable 
1’b1: enable 
pad_oe_iisO_mck [24] RW | 170 150 МСК output enable: 
160: disable 
1’b1: enable 


simu Ai 


lis3_sys_sel [17:15] | ВАМ | 310 1153 system control select: 
3'b000: АР IIS3 controller 
3'b001: СРО 1153 controller 
3'b010: CP1 1153 controller 
3'b011: CP2 IIS controller 
3'b100,3'b101,3'b110,3'b111: reserved 


lis2 sys sel [14:12] | RW |370 1152 system control select: 

3'b000: AP 152 controller 

3'b001: CPO IIS2 controller 

3'b010: CP1 IIS2 controller 

3'b011: CP2 IIS controller 

3'b100,3'b101,3'b110,3'b111: reserved 
lis sys sel [11:9] RW |Sh0 1151 system control select: 

3'b000: AP 1151 controller 

30001: СРО 1151 controller 

3'b010: CP1 1151 controller 

3'b011: CP2 IIS controller 

3'b100,3'b101,3'b110,3'b111: reserved 
150 sys sel RAN 3'hO 1150 system control select: 

3'b000: AP IISO controller 

3'b001: СРО 1150 controller 

30010: CP1 IISO controller 

3'b011: CP2 IIS controller 

3'b100,3'b101,3'b110,3'b111: reserved 


lis23 loop sel [5] RAW |1'hO 1152 and 1153 loop select(IIS2CLK input 
and IIS3CLK output) 
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lis13 loop sel [4] RAW | 1'hO 151 апа 1153 loop select(IIS1CLK input 
and IIS3CLK output) 

lis12_loop_sel [3] RAV | 110 151 апа 1152 loop select(IIS1CLK input 
and IIS2CLK output) 

і503 loop sel [2] RAW |1'hO 1150 and 1153 loop select(IISOCLK input 
and IIS3CLK output) 


і502 loop sel [1] RAW | 1'hO 1150 апа 1152 loop select(IISOCLK input 
and IIS2CLK output) 

iisO1_loop_sel RAW |1'hO 1150 and 1161 loop select(IISOCLK input 
and IIS1CLK output) 


3.1.4.2.4 PIN CTRL REG4 
Description: Pin global control register4 


Чап Туре | Reset | Description 
\Уаше 


81] |RW |259 [ве 


VSD1 ms RAV | 1710 VSD1 domain pad driving level: 
0: 3.0V 
1: 1.8V 
VSD ms [5] RAV | 1710 VSD domain pad driving level: 
0: 3.0V 
1: 1.8V 
VSIM2 ms 
VSIM1 ms 
VSIMO ms 


VSIM2 domain pad driving level: 
0: 3.0\ 
1: 1.8V 


VSIM1 domain pad driving level: 
0: 3.0\ 
1: 1.8V 


1'h0 VSIMO domain pad driving level: 
0: 3.0\ 
1: 1.8V 


VIO 2 0 domain pad driving level: 
0: 3.0V 
1: 1.8V 


VIO 2 1 ms 
VIO 2 0 ms 


3.1.4.2.5 PIN CTRL REG5 
Description: Pin global control register5 


VIO 2 0 domain pad driving level: 
0: 3.0V 
1: 1.8V 
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Чап Туре | Reset | Description 
\Уаше 


test dbg mode? [7] RAN 1'h0 1'b0: ССС mode7 disable 
1’b1: debug тоде7 enable 
test dbg mode6 RAN 1'h0 1'b0: debug mode6 disable 
1’b1: debug mode6 enable 
test dbg mode5 [5] RAN 1'h0 1'b0: debug тоде5 disable 
1'b1: debug mode5 enable 


test dbg_mode4 [4] RW 1'h0 1'b0: debug mode4 disable 
1'b1: debug mode4 enable 
test dbg_mode3 [3] RAN 1'h0 1'b0: debug modes disable 
1’b1: debug mode3 enable 
test dbg mode2 [2] RAN 1'h0 1'b0: debug mode2 disable 
1'b1: debug mode2 enable 
test dbg_mode1 [1] RW 1'h0 1'b0: debug mode1 disable 
1'b1: debug тоде1 enable 
test dbg modeO RAV | 1710 Debug mode selection: 
1750: debug modeO disable 
1’b1: debug тодео enable 


3.1.4.2.6 Other Pin Control Register 
Description: Other Pin control register share the same bit format shown as below: 


Offset Address Other Pin control register (reset value depends) 


| PINNAME REG | 
ЕСИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕСЕЕЕЛЕЛЕЛЕЛЕЛ 


Res 
Reserved PIN NAME drv E 


EE РІМ NAME slp en Reserved 


e 
| туре | -— 20 er ae [=== [se [=a] 
m cnc ANNE ааа Баа 


Note: 


"PIN NAME'" represents each pin. Function 1, 2, 3, 4 of each pin is detailed in Pin 
Multiplexed Function List, the default value of each control bit is detailed in Memory Map. 
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Field Name Type Reset Description 
Value 


me рана 


PIN МАМЕ агу [21:18] RAN Driver Strength select 
[21:18] is used on TSMC pad 
named with SPP*, [20:18] is 
used on Spreadtrum pad named 
with SPSCBC2 24X", and 
[19:18] is used on Spreadtrum 
pad named with SPSCBC2 8X". 


[ [m | | mmm — | 


PIN NAME slp en [16:13] RAN Sleep mode enable: 
ВПО: Sleep with AP sleep 
BIT1: Sleep with CPO sleep 
BIT2: Sleep with CP1 sleep 
BIT3: Sleep with CP2 sleep 


PIN NAME wpus [12] вм | | Pull up resistor select 

PIN NAME se [11] вм | | Schmitt trigger input enable 
wr. 
РІМ МАМЕ | PIN NAME func wpu | | PIN NAME func wpu | ШЕН (ЛЕН oo Weakly pull up | Weakly pull up for function mode | function mode 


PIN NAME func wpd Weakly pull down for function 
mode 


PIN NAME sel [5:4] Function select: 
2'b00: FunctionO 
2'b01: Function1 
2'b10: Function2 
2'b11: Function3 


PIN NAME slp wpu [3] RAN Weak pull up control in chip 
deep sleep mode 

PIN NAME slp wpd [2] RAN Weak pull down control in chip 
deep sleep mode 

РІМ МАМЕ 5р ie [1] RAN Input enable control in chip deep 
sleep mode 

PIN NAME slp oe R/W Output enable control in chip 
deep sleep mode 


3.1.5 Strapping Pins 
Substrate Е : 
Cell Name Мате Power | Strapping рт 
5Р5СВС2 24X NFD[0] VNF arm boot mdO 
SPSCBC2 24X NFD[1] VNF arm boot md1 
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SPSCBC2 24X NFD[2] VNF arm_boot_md2 

SPSCBC2 24Х NFD[3] VNF arm boot md3 
USB Download 

SPSCBC2 24X U1TXD VIO 1 enable 


3.1.6 


3.1.6.1 


3.1.6.2 


PAD Information 


Digital Pad Type Description 


Table 3-4 Digital Pad Type Description 


Pin Type 


Descritpion 


SPSCBC2_8X 


Bi-direction Pad with Enable Controlled Pull-Down & Pull-Up 
Resistor.,Programmable Driver Strength. No tolerance 
function. The Schmitt trigger input function can be control by 
the SE signal.SE=1, Schmitt input enable.SEZ0 Schmitt input 
disable. 


SPSEBC2 24X 


Bi-direction Pad with Enable Controlled Pull-Down & Pull-Up 
Resistor., Programmable Driver Strength. No tolerance 
function. The Schmitt trigger input function can be control by 
the SE signal.SE=1, Schmitt input enable.SE=0 Schmitt input 
disable.Using for EMMC/SD interface(VDDIO-1.8V/1.2V). 


SPVDD1ANA The 0.9V power supply pad,which supply the 0.9V core 
voltage to Core Circuit. 

SPVDD2ANA The 1.8V power supply pad. Only supply the 1.8V to the 
internal circuit for example Efuse. Need cut the VDDIO power 
rail using the CUT cell. 

SPVDD1 VDDCORE 0.9V power pad. 

5РУ551 Соге дгоипа рад. 

SPVDD2 VDDIO 1.8V power pad. 

SPVDD2POC VDDIO 1.8V power on control pad. A power domain must & 
only have one SPVDD2PCC cell. 

SPVSS2 VSSIO 1.8V ground pad. 

SPPDWUWSWCDG bi-direction signal I/O with programmable pull-up/down 
resistor for 1.8V/3.0V mode operation 

SPSCBC2 8X 


Truth Table: Input function CZPAD&IE, Output function: PAD-A&OE 


A PAD C IE OE WPU | WPUS WPDO | WPDI 
Input X 0 0 1 0 0 X 0 0 
X 1 1 1 0 X 0 0 
Output 0 0 0 0 1 0 X 0 0 
1 1 0 0 1 0 X 0 0 
Inout 0 0 0 1 1 0 X 0 0 
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1 1 1 1 1 0 X 0 0 
Tri State | X HZ 0 0 0 0 X 0 0 
X HZ 0 0 0 0 X 0 0 
Pull up X 1 0 0 0 1 0: 0 0 
20K(1.8V 
— 
8V) 
Pull Down | X 0 0 0 0 0 X 1 0 
IO x X 1 X X X X X 1 
Power-do 
wn 
Driver Strength Select Function: 
DRV[1] DRV[0] 
0 0 2mA 
0 1 4mA 
1 0 6mA 
1 1 8mA 
DC Parameter: 
SS TT FF 
Vr Schmitt trig. Low to High threshold point (1.2V) X 0.80V X 
Vr- Schmitt trig. High to low threshold point (1.2V) X 0.39V X 
Мт+ | Schmitt trig. Low to High threshold point (1.8V) X 1.20V X 
Vr- Schmitt trig. High to low threshold point (1.8V) X 0.64V X 
RPU | Pull-up resistor(1.8V) 30K/6K 22K/4.6K | 16K/3.5K 
RPD | Pull-down resistor(1.8V) 30K 40K 60K 
јама | Active Current? 100MHZ,;FF Corner,30pf loading X X 4mA 
Ist Standby Current X X «0.1uA 
loZ Tri-state output leakage current (Q Vo-3V or ОМ X X «0.1uA 


AC Parameter: 


The data simulation is SS corner, Cloading=0.3pf, Cpad-30pf/15pf, VDDIO=1.8V, Temp=125C, 


Delay Path Rise Time(ns) Fall Time(ns) Rise Delay(ns) Fall Delay(ns) 
РАО->С 0.193 0.198 0.437 0.327 
A-PAD 2mA 4.911 4.766 3.379 3.54 
4mA 2.569 2.401 2.452 2.51 
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6mA 1.829 1.778 2.168 2.193 
8mA 2.609 2.548 2.491 2.521 
SPSEBC2_24X 
Truth Table: Input function C=PAD&IE, Output function:PAD=A&OE 
A PAD С |IE [ОЕ | WPU WPUS WP | WPDI 
DO 
Input X 0 0 1 0 0 X 0 0 
X 1 1 1 0 0 X 0 0 
Output 0 0 0 0 1 0 X 0 0 
1 1 0 0 1 0 X 0 0 
Inout 0 0 0 1 1 0 X 0 0 
1 1 1 1 1 0 X 0 0 
Tri State X HZ 0 0 0 0 X 0 0 
X HZ 0 0 0 0 X 0 0 
Pull up X 1 0 0 0 1 0: 20K(1.8V) | 0 0 
1:4.7K(1.8V) 
Pull Down X 0 0 0 0 0 X 1 0 
IO Power-down | X X 1 X X X X X 1 
When the VDDIO=1.8V: SS@125C 
DRV[1] | DRV[0] | Drive 
Strength 
0 0 4mA 
0 1 6mA 
1 0 12mA 
1 1 24mA 
When the VDDIO=1.2V: SS@125C 
DRV[1] | DRV[0] | Drive 
Strength 
0 0 3mA 
0 1 4mA 
1 0 6mA 
1 1 12mA 
DC Parameter: 
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SS TT FF 
Мт+ | Schmitt trig. Low to High threshold point (1.2V) X 0.80V X 
VT- Schmitt trig. High to low threshold point (1.2V) X 0.39V X 
Vr Schmitt trig. Low to High threshold point (1.8V) X 1.20V X 
VT- Schmitt trig. High to low threshold point (1.8V) X 0.64V X 
RPU | Pull-up resistor(1.8V) 30K/6K 22К/4.6К | 16K/3.5K 
RPD | Pull-down resistor(1.8V) 30K 40K 60K 
јама | Active Current@208MHZ,FF Corner,15pf loading X X 13mA 
Ist Standby Current X X «uA 
loZ Tri-state output leakage current @Vo=1.8V or ОМ X X «uA 
AC Parameter: 
When VDDIO-1.8V , 
The data simulation is SS corner, clk=208MHz, Cloading=0.2pf, post simulation data. 
, VDDIO-1.8, Temp=125C, Rise time and falling time are based in (1096-9096) VDD/VDDIO. 
Delay Path Cpad Rise Fall Rise Fall 
Time(ns) Time(ns) Delay(ns) Delay(ns) 
PAD->C 0.15 0.19 0.61 0.40 
A-PAD | 100оһт | 3pF 1.34 1.51 1.42 1.59 
66ohm | 5pF 1.29 1.46 1.42 1.59 
50ohm 8pF 1.41 1.60 1.46 1.65 
33ohm 10pF 1.15 1.31 1.55 1.55 
20оһт 15рЕ 1.11 1.26 1.54 1.54 
10ohm | 15pF 0.74 0.83 1.34 1.34 
When VDDIO=1.2V 
The data simulation is SS corner, clk=208MHz, Cloading=0.2pf, post simulation data. 
‚ VDDIO-1.2, Temp=125C, Rise time and falling time are based in (1096-9096) VDD/VDDIO. 
Delay Path Cpad Rise Fall Rise Fall 
Time(ns) Time(ns) Delay(ns) Delay(ns) 
PAD->C 0.15 0.19 0.79 0.60 
A-PAD | 150оһт | 1pF 1.29 1.45 1.82 2.07 
100оһт | 2pF 1.21 1.36 1.83 2.07 
66ohm | 3pF 1.21 1.36 1.88 2.13 
50ohm | 6pF 1.32 1.51 1.92 2.19 
33ohm | 8pF 1.14 1.29 1.90 2.14 
гдоћт | 15pF 1.26 1.44 1.95 2.21 
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SPPDWUWSWCDG 


3.1.6.4 


Driver Strength Select Function: 
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DRV[3] | DRV[2] | DRV[1] | DRV[O] | Drive Strength 
0 0 0 0 4mA 
0 0 0 1 6mA 
0 0 1 0 8mA 
0 0 1 1 10mA 
0 1 0 0 12mA 
0 1 0 1 14mA 
0 1 1 0 16mA 
0 1 1 1 18mA 
1 0 0 0 20mA 
1 0 0 1 22mA 
1 0 1 0 24mA 
1 0 1 1 26mA 
1 1 0 0 28mA 
1 1 0 1 30mA 
1 1 1 0 32тА 
1 1 1 1 34тА 


Truth Table: Input function C=PAD&IE, Output function:PAD=A&OE 


INPUT OUTPU 


РОД ЭШ ГЕН ST 


V0.2 


MS 


OEN 1 050 
0 0 0/1 
0 1 0/1 
0 1 0/1 
0 0 0/1 
0 1 0/1 
0 1 0/1 
1 0/1 0/1 
1 0/1 0/1 
1 0/1 0/1 
1 0/1 0/1 
1 0/1 0/1 
1 0/1 0/1 
1 0/1 0/1 
1 0/1 0/1 
1 0/1 0/1 
1 0/1 0/1 
1 0/1 0/1 
1 0/1 0/1 
1 0/1 0/1 
1 0/1 0/1 


051 052 


0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 


0/1 


0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 


053 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 


0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 


0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 


0 
0 
0 


о о = 


-. 


0/1 
0/1 
0/1 
0/1 
0/1 
0/1 


о O о O o o 


0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 


IE 
0/1 


0/1 
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4 Electrical Specifications 


4.1 DC Specifications 


4.1.1 Absolute Maximum Ratings 


The functionality is subject to the absolute maximum/minimum values listed in table. Do not 
exceed these parameters or the part may be damaged permanently. Operation at absolute maximum 
ratings is not guaranteed. 


Table 4-1 Absolute maximum ratings 


Ems [Parameter — O m [мә [um 
o3 | es КЕ 


Maximum ESD stress voltage, Human Body 
V Model, any pin to any supply pin, either polarity or 
max ESD | any pin to all non-supply pins together, either 
polarity. Three stresses maximum. 


Maximum ОС Input current for any non-supply pin 
Ambient temperature 
Storage temperature ese 


4.1.2 Recommended Operating Conditions 
The recommended operating conditions is list in table. 


Table 4-2 Recommended operating conditions 
[Sumo [Parameter [ме | Трка | Max | Unit 
Arm supply voltage 0.9 1 1.1 V 


Tee  Amwewmemwe — — | — | ___| ws [с] 
ЕРЕШЕЛІГІ | | — | в |] 
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4.1.3 Thermal Characteristics 
The thermal characteristics are as shown in table. 


Table 4-3 Thermal characteristics 


Theta JA Junction-to-Ambient thermal resistance Air flow: 0 m/sec *C/watt 


4.1.4 ESD Characteristics 
The ESD characteristics are shown in table. 


Table 4-4 ESD characteristics 


эл [Parameter ООО СЕТЕ [um — | 


4.1.5 DC Characteristics 


The typical core voltage (VDD) is 0.9 V and the ИО supply (VDDIO) is typically at 1.8 V. The 
power pins should be connected with a decoupling capacitor to ground (VSS, VSSIO). 


For the following table, Тать = -40 to +85 °С, VSS = 0 V (ground), and all voltages are 
measured with respect to VSS, unless otherwise specified. 


Table 4-5. DC characteristics 


| Total standby The whole chip is mÀ 
ana yal current in deep sleep mode 
off ыс-аоут The whole chip is 
Ж”. powered down by uA 
software 
Digital supply voltage: pins VIO1-4 


voltage 


Digital supply voltage: pins VIO5 (APC/AFC 2.8V power) 


voltage 


Digital supply voltage: pins VSIM 


voltage 


Digital supply voltage: pins VCAM 
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voltage 


Digital supply voltage: pins УМЕМ 


voltage 


Digital supply voltage: pins VNF 


voltage 


Digital supply voltage:pins VEMMC 


Digital supply 


Digital supply voltage: internal VDD 


voltage 
Sleep mode digital 1.0 V 
VDD core supply voltage | 


Агт Соге зиррју 
voltage 


Digital input 
Input voltage 
LOW-level 
Input voltage 
HIGH-level 


Input leakage 
current 


Digital output 


V Output voltage At [ик = 2,4,6,8 mA 
SE LOW-level (programmable) 


At source - 2,4,6,8 
Output voltage ША 


HIGH-level (programmable) 


Note1: Vpad means the power supply voltage at the corresponding pad. 
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4.2 AC Characteristics 


A pin's AC characteristics include input and output capacitance, which determine loading for 
external drivers or other load analysis. The AC characteristics also include a de-rating factor, which 
indicates how much faster or slower the AC timings get with different loads. 


Table 4-6 Standard input, output and /О pin AC characteristics 


E mu ELE 


Input capacitance, all standard input and 
Cin IO pins 


Output capacitance, all standard output 

Output de-rating falling edge on all 

standard output апа ИО pins, from 30 pF 0.166 ns/pF 
load 


Note: The AC specifications are tested with a 30 pF load as indicated in table. 


ТЕ 


L 8030p 


Figure 4-1 Test circuit of an ИО pin 


The output capacitance and de-rating falling edge are measured under the condition of maximum 
driving strength: 24 mA @ 3 V. 


For the following tables, Tamb = -40 to +85 °C, VSS = 0 V (ground), and all voltages are measured 
with respect to VSS, unless otherwise specified. 


Table 4-7 АС characteristics 


В ВИ СВ СЕ | um 


тек Master clock 
frequency 


Digital input 


е E E 
© аа прлсражаке | | - | з | 
[Digital output s 


Digital output 


БЕН ІСІТІСІС ЕЕ СТІ ЕГІЗ 2 | г 
Fre СОСЕТ СО ЕСІГІ 2 | - | * [= 


Master clock input 


AAT Frequency -27 27 ppm 
compensation 
range 
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[Simbel [Parameter — [Cono — | ма [туа] мы | Um | 


V mclk Master clock AC coupling 0.65 2.4 V 
amplitude 

дтајк Master clock duty 40 % 
сусіе 


Real-time clock input 


МИ a Frequency Standard deviation 
tolerance 


Clock duty cycle 


4.3 Performance Specifications 
This section specifies the performance of some major modules. 


4.3.1 Baseband 


4.3.1.1 Rx ADC 
Table 4-8 Rx ADC AC characteristics 


рата — Sm wm | — wc | Mac [uw | 


Full-scale input voltage swing 
Common mode input 
Input clock frequency 


Signal to noise ratio 


ratio 


4.3.1.2 Tx DAC 


Table 4-9 Tx DAC AC characteristics 


| Parameters | | Parameters | Symbol | Note | | турка _ | 


Output Common Mode This voltage is 
Voltage Vocm programmable 
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ES RH жені іне жы: 12 Ж 


This voltage is 


жама Е Е" 
ООО О | Jo ОО Е 
О mo | — — [| | — — — L9 | вв | 


4.3.2 Phase-Locked Loop (PLL) 


Table 4-10 Performance of the phase-locked loop 
Digital power 0.9 
P | V 
Analog power Фр 
inputen coupling External coupling capacitor Ea ОЕ 1000 шш 
capacitor 


| Input reference | | Input reference | 
Ранна ӘӘ иаа зна И 
mwa О ОБ jw | 
о ___________| о | [мє _ 
се т | [e] me 
кеш | [|] jw _ 
du. | || we 

All other circuits on 

s L 


io Е 


4.3.3 USB 2.0 PHY 
The USB 2.0 PHY in shark is fully compliant with USB 2.0 specifications. It’s own PLL can 
generate 480MHz clock for its usage. Please refer to Universal Serial Bus Specification revision 2.0 at 
http://www.usb.org/developers/docs 
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4.3.4 MIPI CSI 
4.3.5 MIPI DSI 
4.3.6 Automatic Frequency Control (AFC) DAC 


A part of the AFC is a 14-bit D/A converter and a programmable gain output driver. Special offset 
cancellation is applied in the AFC DAC. 


Table 4-11 Performance of the AFC DAC 


Paramor | CondioniGomments | Min [туром | Mar [urs | 
mew — | а pv | 
њем —— ]| | [ир |» |] 


СТИ — ë | 2 ||| [ue | 
mme — [ — ОС ОЕ |] | 
миттоырл име — | — |. | m | nv ] 
immense — | — | | 9 | [e | 
мантия oaseapactance | — а [е | 


4.3.7 Automatic Power Control (APC) DAC 


One general DAC is used to control power ramping and gain in shark. It is a 10 bits D/A converters 
with a programmable-gain output driver. Special offset cancellation is applied in the DAC. 


Table 4-12 Performance of the АРС DAC 


[рит [GodMonsCommens — | win [турса | мах [um | 
егиу — — | wp [91v | 
њем ОО БЕН ЕКТЕН e 
Гомеля — | — ] 5| — [05 [te | 


[mmu — | — ОСИ БЕГЕН ЕСІ ГЕНЕ 
Dwmmemawwe — | — — | | m | СТАИ 
марбаи ме | Ва 


Maximum load capacitance 
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5 Electrical Specifications(SIP A-die) 


5.1 DC Specifications 


5.1.1 Absolute Maximum Ratings 


The functionality of SC2713 is subject to the absolute maximum/minimum values listed in 
Table 5-1. Do not exceed these parameters or the part may be damaged permanently. 
Operation at absolute maximum ratings is not guaranteed. 


Table 5-1 Absolute maximum ratings of SC2713 


ЕТЕГІ — [wm [ Mer [uw 
west [Брута оа | [У 
уы [meme onan aotar __________ оз | зе | v| 
a a C s ЕЯ 


| DC drive current for EARP, EARN, AUXSPP апа 
Alg AUXSPN 


Maximum ESD stress voltage, Human Body Model, 

any pin to any supply pin, either polarity or any pin to 

Vmax ESD | ai non-supply pins together, either polarity. Three 
stresses maximum. 

Maximum DC Input current for any non-supply pin 

я Ambient temperature 

Storage temperature 


Vpulse, 
Voltage surge on vbat 


Note: Vpulse and Twidth is described below: 


Figure 5-1 Voltage surge on VBAT 
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5.1.2 Recommended Operating Conditions 


SC2713 is recommended to operate under the conditions list in Error! Reference source 
not found.. 


Table 5-2 Recommended operating conditions 


ПЕ ЕЕЕ Lose | м 
Ambient operating temperate | 50 | | ә с 


Note1: Hardware stops charging if VCHG is higher than 9.2V and the maximum value of VCHG can be set by 
software. The higher maximum value of VCHG, the stricter Vds requirement of external MOSFET. 


Note2: The value set by software should be 1096 higher than maximum value of VCHG listed in table to 
guarantee all chips can stop charging over the maximum value of VCHG. 


5.1.3 Thermal Characteristics 
The thermal characteristics are as shown in Error! Reference source not found.. 


Table 5-3 Thermal characteristics 


Theta JA Junction-to-Ambient thermal resistance Air flow: 0 m/sec 28.87 *C/watt 


5.1.4 ESD Characteristics 
The ESD characteristics are shown in Error! Reference source not found.. 


Table 5-4 ESD characteristics 


Human body model MIL STD 883G, method 3015.7 


Charged-device model | JESD22-C101-C 


5.1.5 DC Characteristics 


5С2713 I/O supply (VDDIO) is typically at 2.8/1.8 V. The analog circuits are typically powered at 
2.85V/3.0 V. The core and analog power supplies are provided by the on-chip LDOs. The external 
battery can be connected directly to pins VBATD, VBATPA, VBATBUCK, VBATA, VBATDRV and 
УВАТ ОРТ. If not specified, VBAT means all above VBAT. The power pins should be connected with 
a decoupling capacitor to ground (VSS). 

For the following table, Tamb = -40 to +85 °C, VSS = 0 V (ground), VBAT = 3.6 V, and all voltages 
are measured with respect to VSS, unless otherwise specified. 


Table 5-5 DC characteristics 


[Symb Fame Готан — | Мт [тукы] мє | ww. | 
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КЕЗ SPREADTRUM | SC7731G/SC8731G Device 


Specification 


| Total standby The whole chip is in 12 mA 
standby (to) | current deep sleep mode | 
Deeb powerdowh The whole chip is 
a powered down by 55 100 uA 
software 
Digital supply voltage: pins VDDIO 


- 1. 3.1 
voltage 


Digital input 

м“ [emn |__| о |- (му, 
= [шт | re [= 
э [шше ss 


Digital output 


Output voltage 
LOW-level 


Output voltage 
HIGH-level 


Analog supply 3.3 3.6 4.35 V 
voltage | | | 


AVDD = 3М 

All analog blocks 
Analog supply are active, but no 10 m 
current load at EARP, 

EARN, AUXSPP 

and AUXSPN 


Analog supply voltage: internal AVDDVB 


AVDDVB, С“ analog core 3.1 3.3 3.5 V 
supply voltage 

Analog supply voltage: internal VDDRFO 

AVDDNEQ | Analog auxADC 27 2.85 3.0 V 
core supply voltage 

RTC supply: pin VBATBK 


Note1: Vpad means the power supply voltage at the corresponding pad. 
Note2: lygarek means the VBATBK current consumption in power down mode. 
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5.2 AC Characteristics 


A pin's AC characteristics include input and output capacitance, which determine loading for 
external drivers or other load analysis. The AC characteristics also include a de-rating factor, which 
indicates how much faster or slower the AC timings get with different loads. 


Table 5-6 Standard input, output and /О рт AC characteristics 


fences o capacitance, all standard input and 
Cn Ю pins 


Output capacitance, all standard output 
and IO pins 20 p 
Output de-rating falling edge on all 
Tar standard output and I/O pins, from 30 pF 0.166 ns/pF 
load 


Note: 


1. The AC specifications are tested with a 30 pF load as indicated in Error! 
Reference source not found. 


КЕЕ 


L 30pf 


Figure 5-2 Test circuit of an ИО pin 


2. The output capacitance and de-rating falling edge are measured under the 
condition of maximum driving strength: 24 mA (9 3 V. 


For the following tables, Tambe = -40 to +85 °C, VSS = 0 V (ground), VBAT = 3.6 V, and all voltages 
are measured with respect to VSS, unless otherwise specified. 


Table 5-7 AC characteristics 


пак Master clock 26 MHz 
frequency 

сек Real-time clock 32.768 kHz 
frequency 


Digital input 


оштри" 
|0 сијпрларааке | | - | 
аи s 


Digital output 


т. [оправено [брют 2 | — | 5 [| 
т. [олым СО ЕСІГІ | 2 | - | * |» 
СИИИ 


Master clock input 


СА ак Frequency -27 27 ppm 
compensation 
range 
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Specification 


Vinclk Master clock 0.4 24 V 
amplitude 

тек Мавіег сіоск ашу 40 % 
сусіе 


Real-time clock input 


ААН дык Frequency Standard deviation 
tolerance 


Clock duty cycle 


Note1: fmek and fac ui are analog L so the input and output — can — sinewave, е мауе 
or square wave. 


5.3 Performance Specifications 
This section specifies the performance of some major SC2713 modules. 


5.3.1 RTC Oscillator 


$С2713 contains an АТС oscillator, for a specific crystal frequency at 32.768 kHz. The 32.768 
kHz crystal is connected at OSC32KI and OSC32KO. 


Table 5-8 Performance of the 32.768-kHz oscillator 


[nescio — Sumber um | тука | mex [ums | 
wem _ — |в | 99 је | 
ensar БЕГЕН БЕНЕН 2 | [ке 
FFewenoyioerance [a | o | f 9 [wm | 
ЕСТІ wm | | __| ® |» | 
Eavan seres resse — | [в | — | [м 
теше ОО jJ | | ti 
непарна о | — | 29 | — 1v | 
Пари ноо 1:2 — | ___|вумо| |- [у | 
әлі voos osca —— | | анато | 
там” аә 1-4” 


|Inputleakage,OSC32Kl | Leakage, |Inputleakage,OSC32Kl | 
Input Capacitance 
OSC32KI/OSC32KO 
| Amplifier Stabilization Time | | Amplifier Stabilization Time | Time 
Parasitic Resistance MOhm 
OSC32KI/OSC32KO to any node 
Parasitic Capacitance, 5 Е 
OSC32KI/OSC32KO p 
Note1: The recommended frequency tolerance of crystal is +20ррт. 
Note2: The power supply can be set 2.6/2.8/3.0/3.2V as LDO_BK output. 
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Note3: Input high voltage and low voltage of OSC32KI are digital clock input requirement, Input 
Vpp of OSC32KO is crystal amplitude requirement. 


5.3.2 Auxiliary Analog-to-Digital Converter (ADC) 


The auxiliary ADC is a 12-bit successive approximation A/D converter. The ADC has 32 input 
channels, which include internal analog circuit used to monitor battery voltage, charging current and 
voltage, and the four channels are for external usage. Special offset cancellation is applied in the ADC. 


CH0-3 General input 
CH4-5 Internal charger 
CH13-18 Internal DCDC 
СН19 Back up charger 
я- u s CH20 Headmic input 


CH21-23, 26-28 LDO input 
E d 
CH24, 29 WHTLED 
-- 
CH25 Temp sensor 
-- 


Figure 5-3 AUXADC circuit 


Table 5-9 Performance of the Auxiliary ADC 


UUSIIKEG€IIÜGIGIGIIIZIIINTT TSTTFTÇÇÇGGFEIƏIEOCCIII IIƏI 
ЕТТІ": [у z] zs [zs |v | 
њем | ОО Jj j 
menos — 7] О | 71411 


[oiteeniainonsinesry — | ЕСІН БЕНЕН ts 


| эте [т 
инна ГИ —— 
СООО ООО ОО | [nje | 


5.3.3 LDO 
Table 5-10 the performance of the LDOS 


maur [Comments J min [Tru | wax [ums | 
E ——r 


Small battery supply 


Application Supply for small battery (internal) 


VBATBK Output 2.6 2.75 
Voltage 
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[Parameter [Comments [уро | wes [uns | 
[ege — реа ву | 
е 

aos foe pap 


 — output  — (default) 
=== 


ЁШ 
Е 
Ет | — —] р 
[mowtaay | fs s uj 
Digital 1.8V IO Voltage(VDD18) 
pene [oo NS pel 
Er] 


Bee | Е И 
[ouput timmina | Ориат арааг на [ло | [мю [v | 
oeme 1 а 
Кос ЕЕ ЕО fe e [wo 


Line Transient Vi=2.1V-2.3V;lo=120mA;Tr=10us 
кш 


И ЕАО [m |] 


Load Transient Viz2.2V; Іо-1-120тА; 
Regulation Co-2.2uF; Tr-10us 


ЕСІТІГІІ | | [э [me m^ | 
ава [Fazoo vase |е |в | Jæ 
m. 7 [oworanoronowzem me feo |n fon fe 


Vo=0.1V (ош=!тах/2) 


Application IO/ LCD analog 
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[Parameter [Comments Гм [тук | es [uns | 
x j ры в | 
[m И Е [am er |v _ 
[m queque pev 
[mam | — аю |" | 
upat timmina | OupurTinmingrange Беча) [ло | |9 |* | 
_______|-љатитоне ___" [ow | | 
[ine easton светата | [s [n nv | 


Line Transient Vi=3.6V-4.2V;lo=120mA;Tr=10us 15 30 ту 
Regulation 


ойгот [Узата | fs | [mv | 
т\/ 


Load Transient Vi=3.8V; І0=0-120тА;Со=2.20Е; 40 
Regulation Tr=10us 


Stamm м [m | 
esan [еее 8 [s | [9 | 
Ты |алу атр rom оловна [40 feo __| во [us | 

O | БЕСІН fa 


VDD25(VDD25) 


Application PLL, MIPI, shark DAC, OTP and EFUSE (internal) 


Output Voltage 00 (default 
0 


Output Current 


Output Trimming step 107 | | % 
Line regulation Vi=3.6V-4.2V;lo=100mA 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 15 
Regulation 


Load Transient Vi=3.8V; І0=0-100тА;Со=2.20Е; 40 mV 
Regulation Tr=10us 


0 

1 
10 
11 

i= 


( ) 
Output Trimming range (32 steps) -10 
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рата [commons | mn [тука | Mar [un | 
зла Tramona е [s | [в] 
Pe |зшиавтеоизатты [a |н fe fe 
vozov owm | [ аю js 

жын 


EN: 
ff 


Status after reset 


СЕЕ 

1. .8 
33 
1.23 


ДУ, 
№ 


— 
ы 


Output Current NS 


СТЕ ЕИ ЕТА | — [e [w - 
Г oem [Sr | 
СИИ ЕЕ [o [s [e jw 


Line Transient Vi=2.1V-2.3V;lo=120mA;Tr=10us 
ша 


eron аваа | 


Load Transient Vi=2.2V; Іо-1-120тА; 
Regulation Co-2.2uF; Tr-10us 


а | | [e [ж [m | 
Psn eame ass |в [s | [8 | 
u; nam 
Ear 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 92 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


КЕЗ SPREADTRUM SC7731G/SC8731G Device 


Specification 


[Parameter ІС: Гм уро | was [Unit 
Ouro | БЕН e [m | 
Opat timmina | Ouput Tammo eroe Бана) [о | |9 |* | 
Тавата ___" [у | [%_ 
[ine Reguaion |меавуаз (ата [о |9 mV | 


Line Transient Vi=3.6V-4.2V;lo=120mA;Tr=10us 15 30 ту 
Regulation 


[toad regularon [visavi ozona а [9 [m 
mV 


Load Transient Vi=3.8V; lo=0-120mA; 40 
Regulation Со=2.2иЕ; Tr=10us 


Stamm — ë l o [20 [m | 
PR [тошкал |в | | [4] 
пы `ъуругтототоюзвут1ов |6 feo [160 [w | 
SIMO LDO (VSIMO) 

| 


со 
ы 


> 


Output Current 


Output Trimming Output Trimming range (32 steps) -10 
BEEN, Output Trimming step 
Line regulation Vi=3.6V-4.2V;lo=100mA; 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 
Regulation 


Load regulation Vi=3.8V; Іо-0-100тА; 


Load Transient Vi=3.8V; І0=0-100тА;Со=2.20Е; 
Regulation Tr=10us 


Current limit Vi=3.8V 640 
PSRR F=217Hz,lo=100mA, 


0( 
ем | 
19 ANA | 
и ММ SENI 
pss 
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СІ [Comments [Min | Typical | Max | Unit 
ер ___|ежа — [в [- ^] 
[m — | y i ee e p | 
x |ы» [бу] 
x АИ ЕС [ao [2e [v | 
[m рр зву | 
оло | | | om 
[ouput Trimming ОТВЕТЕ ЕЕ [ло | fo fe | 
| owwrmwesp — | |o |__|њ | 
tine eguaton | ПЕГЛЕРЛІЗІ | fs |ы | 
ту 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 15 30 
Regulation 


[toad regularon | Маву eorom ае [9 [m 
mV 


Load Transient Vi=3.8V; lo=0-100mA;Co=2.2uF; 40 
Regulation Tr=10us 


onm o f [жю [ж [ma | 

Psa [remenom |5 [s | |е 

ша оолу одатан — — [o [9 freo [uw 
s [м 

SIM2 LDO (VSIM2) 

11( 7 
|= „ЕМ 10= ; 


ЕО — [ [т | {|% 


ЕЕ 
о | 

| 

2-3 

ss 


2.8 
3.0 
2.5 

8 
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[Parameter [Comments | min тува | мах [unt | 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 15 30 ту 
с 


они [vorenn 0 [ [m [m [ws 


Load Transient Vi=3.8V; І0=0-100тА;Со=2.20Е; 
Regulation Tr-10us 


www во [жо [m | 

ва ____||атњслима ____|њ је | j| 

ur rn smcsc 
ШСЕЛШІГТЕГІТ [ш | 

"m NNI ear 


[m |2718 % 
General САМА (00 — 


Supply for external CAM 
00(default) 2.86 


с с 
т | > 


[mA | 


owon | KS | | "шю 
Opat timmina | Ouput Timmingrange [0 | |9 |* | 
mar | ж | 
Est T [fs fo fav 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 
кй 


Ша (сала = 


Load Transient Vi=3.8V; І0=0-100тА;Со=2.20Е; 
Regulation Tr=10us 


Stamm [я {тл 
esn ООО s [e | __| | 
таи | зину атр rom лоз бин тоа |6 feo ы [us | 
ma оно уолтан | [© [2e [w | 
= эта | [з | | 
ET ае | [у [w | 
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[Parameter [comments [Мт [mscr | mar [Unit 
[jm ре am ју | 
[m ре р | 
фера н у 
Ouro | ___| во о 
Oupa timmina | Ouput Tamro rarae Беча) [ло | |9 | _ 
| owwrmwesp — | o | | 
[ine eguaton КЕТЕРІ | fs [ю [mv 


Line Transient Vi=3.6V-4.2V;lo=120mA;Tr=10us 15 30 ту 
Regulation 


ойгот [Узата | | [9 [mv | 
т\/ 


Load Transient Vi=3.8V; І0=0-120тА;Со=2.20Е; 40 
Regulation Tr=10us 


wwe | — во ао [m | 
Psn [клык _____|- је | j| 
а ______Бирдугатртотолозбии тоа [д | | [us 
LDO for RF1(VDDRF1) 

Output Voltage 2.85 
SS 
i= 


Output Current K 
Output Trimming step o foz | | % 
Line regulation Vi=3.6V-4.2V;lo=120mA 


Line Transient Vi=3.6V-4.2V;lo=120mA;Tr=10us 15 
Regulation 


Load Transient Vi=3.8V; loz0-120mA;Coz2.2uF; 40 ту 
Regulation Tr-10us 
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[Parameter [commons | mn [тука | Mar [uns | 
иен | — | pw m [m | 
Psn САСА ЗИС | Je 
ETTTCITITTETETHUNICHENNICNIUM 

EN 


1.5 uA 
F 


LDO for RF2(VDDRF2) 


Status after reset 


№ 
№ 


| 2.5 2.5 
.8 | 


Output Current 
[Output типа Отто атое 82 вра) ЕСІНЕН СЕНЕН 
Г [бартер [т | |x 
ОСИ ОТЕРИ [5 [0 [мм | 


Line Transient Vi=3.6V-4.2V;lo=120mA;Tr=10us 15 30 mV 
Regulation 


сова терла ТЕСТІГЕ | [5 [9 [mv 
mV 


Load Transient Vi=3.8V; І0=0-120тА;Со=2.20Е; 40 
Regulation Tr-10us 


а | | | [me [ж [m | 

ин волна [8 [s | __| | 

Ты Suppyrampiom оловно |е feo — 60 [us | 
T 


з|<|<|<|< 
> 


Сатега соге 


| 
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[Parameter [comments Гм [тук | wax [un | 
[m qwe ву | 
Oro | — БЕН ОО Е 
Oupa timmina | ОйрлТаттітамай?аңа [ло | |9 |* | 
| owwrmmwesp о № | 
[ine Керішен |мейлу2зйю-йта | [s [n nv | 


Line Transient Vi=2.1V-2.3V;lo=100mA;Tr=10us 15 30 mV 
Regulation 


ойгот | Viceavitotio0ma | __|- | [ту 
mV 


Load Transient Vi=2.2V; Іо-1-100тА; 40 
Regulation Co=2.2uF; Tr=10us 


Somon | | [эю [m И 
[mm [amao vease [ss је | [48 | 
Tpd 


Isleep lo-0mA 


LDO for Camera IO (VDDCAMIO) 

Camera IO 

Output Votage __|оо |1 1.53 
и [246 | 
(у м 
ЕСТІЛГЕН [ү 
О К | 


Line Transient Vi=2.1V-2.3V;lo=120mA;Tr=10us 
Regulation 


Load regulation Vi=2.2V; lo=1-120mA; 


Load Transient Vi=2.2V; lo=1-120mA; 
Regulation Co=2.2uF; Tr=10us 


Current limit Vi=3.8V 
PSRR F=217Hz,lo=100mA, Vbat=3.6 
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meer [eommenta Гм [reca | as [uns | 
Та асоту паана ро [m __| во [e | 
[mm fem | | 38 | - D^] 
Em — | e [e e | 


LDO for Camera auto focus MOT (VDDCAMMOT) 


Status after reset Off 


Camera Auto focus MOT 


Application 


ЕСЕ 
10(default) 2 
1.76 |1. 
Output Current | | | |200 [ma | 
ТТТ [0 | — [w | 
О omammaese — | {ЧАЛ БЕНЕН 
ЕВРЕЕВ Е ТЕТ | Js fo [ту 


т\/ 
Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 15 30 ту 
Regulation 


[toad regulation ЕТО а [9 [mv 
mV 


Load Transient Vi=3.8V; І0=0-100тА;Со=2.20Е; 40 
Regulation Tr=10us 


ЕСТІСІН | [| 2 [ma | 
Psn 2i7HelocioOmalvoasas |в [s | [8 | 
Ты | Spiyramp rom 0t022vin ious |6 feo ы [us | 
LDO for eMMC IO (VDDEMMCIO) 

) 


) 
Output Trimming Output Trimming ranger(32 steps) -10 
Output Trimming step 


Output Voltage 


3 
8 
8 


| 
— 


— 
— 


— 
e 
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рата [commons | mn | Typical | Mar [un | 
[ine Reguaton [vez wsv — | [s o [ту 


Line Transient Vi=2.1V-2.3V;lo=120mA;Tr=10us 15 30 ту 
Е 


СЕТЕ ШЕЛІЗІС 0| [e fea 


Load Transient Vi=2.2V; loz1-120mA; 
Regulation Co-2.2uF; Tr-10us 


www | [| [m [жо [m | 

рэн Ръалне осот aras | је | fæ 

ur n me [n [à fefe 
Поголуцолатака [ш | 

vm aH ШЫГ 


с [|> [28 
LDO for eMMC core — 


с с 
т | > 


[mA | 


smo | O US 
omar [Cuba ne ва [w | — [u |x ` 
[oem | S | |+ 
remus 220 [fs fo fav 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 
Е 


БИМЕН ЕЕЕ 


Load Transient Vi=3.8V; І0=0-100тА;Со=2.20Е; 
Regulation Tr=10us 


Stamm — O [s [ж [ma | 
esan тотыл [ъъ | [в 
[Tou | зину атр нот оловно |6 feo ы [us | 
Fes freonem |9 [e [m ји 


USB High Voltage(VDDUSBH) 
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[Parameter [comments J mm [туен | was [Unit 
x j pem [s ав |v | 
[m em [se вы | 
[m pee [s jar у 
Oro | — ë | | [м 
Opat timmina | Ouput атто изе G2 sep) |4 | |9 | 
_______|ољатитоне о | __|њ 
[ine easton [vi-nev-savie-aoma [о [NW [mv | 


Line Transient Vi23.6V-4.2V;lo-30mA;Tr210us 15 30 mV 
Regulation 


ҮСТІРТІН ЕТО | p. [9 [mv 
mV 


Load Transient Vi=3.8V; Іо-0-30тА;Со-1ЧЕ; 40 
Regulation Tr=10us 


Een] ——  — вео [w- 
ян [remuesms — Де qe | [e | 
Em — semramtmowiern p [ш m — m [e 
sleep lo-0mA | - | 15 ША 


3.2 
3.3 
3.4 
3.6 


Б 


© 


3 
3. 
3 


. 
| 
юы 
СЕНИН ЕСЕ 
СЕНИН ЕТЕ 
ПЕНЕН ЕСЕ 


Ф | л | 


3. 


(4%) 
со 


2.9 
3.1 
3.2 
3.3 
3.4 
3.5 
3.6 
3.8 


оо 
e D 


Line regulation Vi=3.6V-4.2V;lo=20mA; K 


Line Transient Vi=3.6V-4.2V;lo=20mA;Tr=10us 
Regulation 


N 
31313|<|<|<|<|<|<<|< 
<|<|> 


= | сл 
о 
— 
о 


№ 
о 
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Specification 


[Parameter [бот J mm [тук | wax [un | 
Lem [veseo [в [mov 


Load Transient Vi=3.8V; Іо-0-20тА;Со-2.2ЧЕ; 
Regulation Tr-10us 


ая! [ею o је | e 


011 (default) 3.1 


тосса нана шш 
мс: алмам жаг жи 


Load Transient Vi=3.8V; Іо-0-50тА;Со-2.2ЧЕ; 
Regulation Tr-10us 


PR еее o o | e 
и О peawwermen С per [ss fe 
ШІ Ішім |a [w | 
шкын [mode [аге 
or 


E 
pM 
— — Hh | 
[| СТО ЕК 
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[Parameter [Comments Гм [тук | wes [Unit | 
[p ow el за [в | 
x | m pm | зе а у 
x | C _| ва 3s [38 v _ 
x ОО Е БЕТІН ЕЕНГЕН 
Oa | | | eje 
Попе regueton ауса асат | | 9 | 20 [mv | 


Line transient Vsupply=3.6->4.2V, lout=200mA, 20 40 mV 
regulation Trise=10us 


Load regulation Vsupply=3.8V, Іоиі-0->200тА | | 80 (тео (ту | 


Load transient Vsupply=3.8V, lout=0->200mA, 100 200 | ту 
regulation Тизе=10и$ 
PSRR Freq-217Hz, lout-400mA | 36 | 40 | | [ав | 
Time to power up Vsupply=0->3.8V, Trise=10us | 60 | 100 | 150 [us | 


иерин Vout=0.1V, lout-400mA 

down 

Output capacitor Required for stability and ripple 
rejection 


Audio Class-G PA (internal) 
Орлово fo CS 
10 
11 
Output Current 
Output Trimming range (32 steps) -10 
О С | ГУ 


Line Transient Vi=2.1V-2.3V;lo=120mA;Tr=10us 3 
Regulation 


Load regulation “| Vi=2.2V; lo=1-120mA; 
Load Transient Vi=2.2V; lo=1-120mA; 
Regulation Co=1uF; Tr=10us 


— 
№ < — 
ir AS 
СИИ И 

бива Тапти range (2 чере 


о 
о 


< 


1 
0 
0 
200 
640 
100 
16 


ШШ] 
LN 
Hm [s 


mA 
Jo 
Jo 
mV 
mV 
mV 
mA 
mA 
us 
s 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 103 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 
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meu — Gomes | min тува | мах [us | 


ее ooa ав [- ји] 
m — (| — — — ee |“ [=] 


Note1: IO voltage can be switched between 1.8V and 2.8V supplied by VDD18 and VDD28. 
Note2. There are two structures for these intergrated LDOs. 
Note3. The PSRR listed means the worst value for all loading statuses and cover all frequency range. 


Note4: In our LDO design, it does not need remote cap. But in system application, sometimes power line is 
very long. So IR drop and noise coupling is worse, which maybe influence performance. If this cap is removed, 
that means we should give a restriction to PCB layout. For example, power line should be short and parasitic 
resistance should be small enough. 

Note5. The LDO VB, LDO VBO, LDO PA, LDO CG are designed for audio block's power supply. For these 
LDOs are designed for internal power supply purpose, not for external power supply, so we do not care about the 
output voltage's error from the typical value, which means although the output min and max value is more than 196 
error with the typical value, the audio codec can work well under these voltage supply. 


The output voltage level of LDO VB, LDO AO, LDO PA will be changed with the VBAT power supply 
automatically. So, the output voltage level over 3.3V can be achieved. For example, if the VBAT=4.2V, the output 
voltage of LDO VBO will be 3.8V, if the VBAT dropped to 3.3V, the output voltage will be 2.9V. So, there will be no 
problem about the output voltage level. 


5.3.4 DC-DC 
Table 5-11 the performance of the DC-DC circuits 


Paramor [GommensGondons [Мт | Typical | wax [urs | 
ОЛ ъ= ое | os |o |v | 


Line transient Vsupply=3.6->4.2V, lout=200mA, 
; ; 5 15 |mV 
regulation Trise=10us 


Load regulation Vsupply=3.8V, lout=0->400mA | - | 2 |5 [m | 


Load transient Vsupply=3.8V, 
regulation, lout=0->400mA->800mA->400mA->0, 2 35 |% 
AVout/Vout Trise=1us 
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Parameior [GommentsiGondtions | vin | Typical | Max [Unit | 
TTimetopowerup — |Vsuppy-0>45V теток | 60 | № [350 [w | 
smm | — ue] та Газе we 
еф ____|елиа ___________|њ- | Ck 
P 802- 
enc ва — БЕН СЗО ООО СЕН 

wona ë ООО ОС БЕНЕН 
DCDC for Core * 


оодан [s | +í [se [v | 
[wo |o os |o |v | 
m [беш xe [+o |v | 
x СС Гов н 


moa p ЕН [o3 [4 [m 
С Pa 230 
[ine теріні ЕСТ — | - | 2 | s [mw | 


Line transient Vsupply=3.6->4.2V, lout=200mA, 
5 15 mV 
regulation Trise=10us 


Load regulation Vsupply=3.8V, lout=0->400mA | - | 2 | 5 [mv | 


Load transient Vsupply=3.8V, 

regulation, lout=0->400mA->800mA->400mA->0, 2 35 |% 
AVout/Vout Trise=1us 

Time to power up Vsupply=0->4.3V, Trise=10us | 60 | 100 | 150 [us | 
DCDC for MEM 


Status after reset On 


Application MEM power 
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[Parameter [GommentaConaiions | min | Typical | wax [Uni 

ШШ 
[0 н | вр | 
om pep pen 

[Wm ——— [Tmwmwse Gre] —— [2 | 3 | 4 |w 


мета LL LL ees 
кшз сг 


Line transient Vsupply=3.6->4.2V, lout=200mA, 15 
regulation Trise=10us 


Load regulation Vsupply=3.8V, lout=0->400mA — 


Load transient Vsupply=3.8V, 
regulation, lout=0->400mA->800mA->400mA->0, 
AVout/Vout Trise=1us 


Fs | we [99 [us 
Snore [tas | ne [es pe 
э» [emm ________ |» «i 


ruwaska 
[meme | | 


DCDC for LDO 
Status after reset On 


Application LDO power 


О И ЕС zz |= [v | 
E wm qus па [шу | 
[ow — e па [sw У | 
[m ев |а | змају | 
[am в [езе ЈУ | 
повна Газе | 24 [г {у | 
[m ë ë pel 25 [29 ЈУ | 

[wwe [Tamos ses eza |e | o | « [mw | 

оюм OO | м, 

[ine equaion Черо вза ааста | 5 [mw | 


Line transient Vsupply=3.6->4.2V, lout=200mA, 
; : 5 15 |mV 
regulation Trise=10us 
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Load regulation Vsupply=3.8V, lout=0->400mA | - | 2 | 5 [mv | 


Load transient Vsupply=3.8V, БЕЛЕ 
regulation, lout=0->400mA->800mA->400mA->0, 2 35 |% 
AVout/Vout Trise=1us 
тите о powerup вуса за зу тела | eo | № [15 fus - 
ram 
— = == 
[memos ë |ë | |% | 
DCDC for W PA 


Status after reset Off 
Application W-CDMA РА power 
Output voltage 


Trim voltage 
Output current 


Line regulation 


Line transient 
regulation 


Load regulation 


Load transient Vsupply-3.8V, 
regulation, lout=0->400mA->800mA->400mA->0, 
AVout/Vout Trise=1us 


Time to power up 
Switching frequency 


Isleep 


Effiency 


DCDC for W RF 
On 
W-CDMA НЕ power 


Output voltage 
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[Parameter [CommentiGonations — Ган | Typical | war [uni | 
= = Sth 

— m ee [2 psp 
СТИ ТТТ 3 [ат | 
eee 

ee 
ЖИ ЕГА. гй 


Line transient Vsupply=3.6->4.2V, lout=200mA, 15 
regulation Trise=10us 
Load regulation Vsupply=3.8V, lout=0->400mA 


Load transient Vsupply=3.8V, 
regulation, lout=0->400mA->800mA->400mA->0, 
AVout/Vout Trise=1us 


Tine opouerup — [Vephcos4S Tees | o | ко [о [w | 
awe cu 
mm ramara 

ТЕГІ CT o ИСЗ 


Note: DCDC_CORE, DCDC ARM sleep voltage can be set before sleep. (3mV/step) 


VBATBUCK > 


1OuF or 22uF 


Figure 5-4 DCDC application diagram 


5.3.5 Сһагдег 


5С2713 provides an integrated Li-ion battery charger control module. With ап external PMOS 
transistor and a current sensing resistor, SC2713 can control the charging of Li-ion battery. 
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VCHG 
== 0.1аЕ 
у 
VDRV PH 
» Q1 
E E VDRV2 Could be 
БЕН replaced Бу 
У a пасы Schottky 
x Q2 diode 
Charger 
ISENSE 
Ф 
Rs 
8mohm 
VBATSEN 3 с 
Ме му Е to System 
| | Battery 
Е 
i =i 
ЕА 


Figure 5-5 Charger application diagram, continuous mode 


Table 5-12 Performance of charger circuit 


Main battery charger 
Symbol Description Condition Min | Typ Max | Unit 
Tol vchg Tolerance of VCHG DC 16 V 
VCHG Power supply From charger 4.5 5.0 9.2 V 
VCHG_OVP_V<5:0 6.1 
> T ~9.2 Т 
сый VCHG over voltage yp yp V 
protection value Set level for low to | *0.98 | 0.1V/ *1.02 
high. 100mV/step step 
Vchgovi Һу | VCHG Over voltage 600 “ant 
st protection hysteresis 
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Specification 
width 
Supply under voltage ) 
Vuvh high threshold VCHG low to high | 4.1 4.3 4.5 V 
Vuvl Supply voder VORBE. dulcia i 35 Jaa 43 |v 
low threshold 
1 1 
ва Supply oe voltage 200 mV 
hysteresis 
Vtrickle Trickle threshold voltage 1.95 2.05 2.15 V 
3 4 5 
УВАТ<1.1У 
40 70 100 
Itrickle Trickle charge current 1.1V<VBAT<2.05V mA 
400 450 500 
2.05V<VBAT<3.05V 
4.158 | 4.2 4.242 
Vrego Programmable when charging 4.257 | 4.3 4.73 V 
8 regulated output voltage | finished 4356 |44 4.444 
4.455 | 4.5 4.545 
4.25 
В j VBAT-OVP_V<3 :0 T n T 
Vivi |Dateryove loge |, д 
р 25mV/step | und | 
step 
300mA to 2200mA 
harei ti Тур. | 300 Typ. 
Imbat — 2r е to be selected by i - mA 
ius EHGR СС kade | ^9 9. 2900 |45% 
Charging termination Could be controlled СС* 
Istop current threshold when а mA 
VBAT is in CV mode y 9d 
Idd Current consumption 2 3 mA 
Standby current from When charging 
Виру УСНС finished xÇ i ja 
9.2V<VCHG<16V 
Current from VCHG to 
BB chip when over (should be 20 
voltage protection supported by 
Iov foundry) mA 
Current from VCHG to 
battery when over 9.2V<VCHG<16V 0 0 
voltage protection 
fosc switching frequency switching mode 1 1.5 2 : 
Ipd Power down leakage Without VCHG 1 НА 
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Specification 
VCHG-0; 
Irev Reverse leakage current VBAT-A2V 1 uA 
Coulomb counter 
5С2713 provides an integrated current sensing and battery voltage measuring module. 
Figure 5-6 Coulomb counter application diagram 
Table 5-13 Performance of the Coulomb 
Symbol Parameter Conditions Min Typ Ма | Units 
x 
Supply 
lcc Operation current consumption | Average value over 4s in: 
-power-saving mode 35 | uA 
-active mode 45 | uA 
-two ADC mode 70 | uA 
IppN Current consumption in | SD РО=1 1 uA 
power-down 
Current sensing 
SENSE P | Input voltage range -60 60 | mV 
lin Input current for 50 |МР | pin 10 nA 
ADC_res AD converter granularity 7.324 uV 
ADC_offset | AD converter offset SD_INP_I=0 V -3 3 LSB 
ADC time | AD conversion time 500 ms 
ADC acc AD converter gain accuracy at | Over temperature range 0.5 0.5 |% 
full scale 
Fosc Internal time base frequency 32768 Hz 
Cur res Current register LSB value 7.324 uV 
Chg_res Charge register LSB value =Cur_res*2^12*0.5/3600 4.166 uVh 
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Specification 

Battery voltage measurement 

Vin adc Input voltage range 0 6 V 

LSB LSB value 1.464 mV 

ADC time | AD conversion time 250 ms 

Volt acc Battery voltage measurement | Over temperature range -0.5 0.5 |% 
accurency 


5.3.7 


Note: Fuel Gauge support OCV measurement when system is in indeep sleep mode. 


DDR buffer for DDR2, DDR3 
The general DDR buffer is below in SC2713. 


Table 5-14 Performance of the DDR2 buffer 


ЕГІ  [coranonscommens | Mm | typica | Мак [Unis | 
wee | pense [T v] 
А [юж юз БЕЛ ОБ ШЕН ШЕН 
ЕСТИ СОА [| за | [= 


DDR2 СНМ 5<1:0> 
00 

Quiescent current 01 
b 


as ONS T БЕН ЕГІН 


5.3.8 Audio codec 
5.3.8.1 INTRODUCTION 
5.3.8.1.1 Features 

e Retargetable to TSMC 0.18um/0.152um, SMIC 0.18um/0.153um 1p6m mixed signal low 
power process with 6 or more metal mask layers plus 1 resistor and 1 capacitor mask layers 

€ +1.8V (from 1.6V to 2.0V) power supply for the digital part, +3.8V (from 3.6V to 4.2V) power 
supply for the analog part. 

@ Junction temperature range from -40°C to 100°C 

ө Separate power-down modes for АРС and DAC (shutdown mode, stand-by mode) 

ө Three differential microphone inputs with three micbias 

€ Four audio output drivers 
W  Class-AB, optional Class-G stereo 160/320 single-ended headphone drivers 
B 160/320 differential receiver drivers 
= fully differential line outputs 
ш Сіас5-АВ mode and Class-D mode optional Power Amplifier (PA) 

e Reduction of audible glitches systems 
Ш  Popreduction system 
W  Softmute mode 
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5.3.8.1.2 


5.3.8.1.3 


V0.2 


Output short circuit protection 

Battery over voltage protection circuit with auto recovery 

Over temperature detection circuit 

Supports 26MHz main clock frequency 

Supports programmable sampling frequency F for ADC: 8/12/16/20/24/28/32/36/40/44/48/52 
KHz 

Supports programmable sampling frequency F for DAC: 

8/9.6/11 .025/12/16/22.05/24/32/44. 1/48/96 KHz 

Supports iis master interface for ADC decimation filter output and DAC interpolation filter 
input 

Supports both left and right channel for ADC and DAC path 

Supports mute control for DAC path during sampling frequency Fs mode switch 
Supports DAC to ADC loop path 

DSP functions including EQ, AGC, DRC, noise filter (no wind noise filter). 

There is no need big cap because of Class G. 


Applications 


Portable Navigation Devices (PND) 

Portable Media Players (PMP) (MP3) 

Communication (Mobile Handsets) 

Portable Computing 

Home theater systems (DVD player & recorders, Set-top boxes) 
Automotive audio systems 


Performances 


Stereo Audio ADC 

ш  Signal-to-Noise Ratio (SNR): 90dB A-Weighted 

= Total Harmonic Distortion (THD): -85dB 

= Dynamic Range (ОН): 90dB 

= Power Supply Rejection Ratio (PSRR): 70dB@20Hz~2kHz 

Stereo Audio DAC 

= SNR: 100dB A-Weighted 

= THD: 80dB 

m DR: 100dB 

= PSRR: 70dB@20Hz~2kHz 

ADC digital gain range from -77.25~+18dB, 0.75dB step 

DAC digital gain range from -77.25~+18dB, 0.75dB step 

Two input Programmable Gain Amplifier (PGA) for three differential 

Microphone inputs independently, gain range from -6dB to +41.25dB with 0.75dB step 

Audio output drivers’ gain independently set 

ш Headphone output gain range from -36~+9dB, 0.5dB step 

= Receiver output gain range from -36dB to +9dB with 0.5dB step 

=  Llineout output gain range from -27~+18dB, with 0.5dB step 

m PA output gain range from -24~+21dB, with 0.5dB step 

Audio output drivers’ typical output power 

m Headphone Class-AB or Class-G driver @3.3V: 25mW оп 32Ohm load, 40mW on 16 
Ohm load 

= Receiver driver @3.3V: 100mW оп 32Ohm load, 200mW оп 16 Ohm load 

= PAdriver @4.2V: 800mW оп 80 load in Class-D mode, 500mW оп 80 load іп Class-AB 
mode 
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5.3.8.1.4 


Overview 
The device is a flexible, low-power, low-voltage, high quality stereo audio codec, which 


containing a mono Analog to Digital Converter (ADC), a stereo Digital to Analog Converter (DAC) 


and 
e 


V0.2 


additional analog circuitry: 


An extensive power-management unit with an internal voltage reference, four programmable 
LDOs is available to generate all required internal reference voltages, analog supply voltages 
required by the device, and microphone biasing voltage from the analog positive 3.6V to 4.2V 
supply. 

The record path covers operations from 8 KHz to 48 KHz stereo recording, and contains 
programmable input channel configurations covering single-ended and differential setups, as 
well as floating or mixing input signals. It also includes a digitally controlled stereo 
microphone preamplifier 

The device can cover operations from 8 KHz mono voice playback to audio stereo 48 KHz 
DAC playback 

The playback path offers signal-processing blocks for filtering and effects, and supports 
flexible mixing of DAC and analog input signals as well as programmable volume controls. 
The playback path has four output drivers to support 160/320 stereo single-ended 
headphone, 160/320 differential receivers, 10kQ stereo lineout and 8Q differential speaker. 
These four output drivers can be programmable independently. 

The PA is Class-AB mode and Class-D mode optional. 

Extensive Register based control of power, input/output channel configuration, gains, effects, 
pin-multiplexing, and clocks is included, allowing the device to be precisely targeted to its 
application. 

Programmable sampling frequency F for ADC: 8/12/16/20/24/28/32/36/40/44/48/52 KHz 
Programmable sampling frequency F for DAC: 8/9.6/11.025/12/16/22.05/24/32/44.1/48/96 
KHz 
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5.3.8.2 FUNCTION DESCRIPTION 
5.3.8.2.1 Block Diagram 
AVDDVB 
AGNDVB 
VCOM Reference & Others Control adi 
MICBIAS interface seiral bus ADI 
HEADMIC IN 
MIN — — — 
MICN 
AIL + А 
M P adc bclk 
y " е ADC: па AUD ADDO 
AIR Decimation 
AUD ADSYNC| > Filter 
AUXMICP = ARM 
AUXMICN <> 
УВАТРА 
avprad 
VSSPA 
OUTPPAD#— Lineout 
Driver « | Data 
OUENPA E interface VBC 
(serialize) 
БАКР Receiver Data Ü SUNG 
i ішегі; АПР DA. 
garne P DAC |< (deseriali |4 -- 
ze) 
AUD DADO 
HEAD PL 
| || dac_belk 
— < = > 
HEAD P R А DAC | dac го il 
| HP Driver La | AUD. DADI TS — 
Ја с sdata 
VSSAO 
VDDAOB | | 
HEAD AMPG INL ш ш 
' ы Е x 
HEAD AMPG INR ClassG 8 9 
PA а й 
а > > 
HEAD DROL — 
HEAD DROR 7 4 
Б = = 
м д т 
~ = 
— П Analog External Pins 
---- Others: Digital internal Pins 
Figure 5-7 Block Diagram 
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AVDD36 VBATPA 
AVDDVBO «3 Н 
мо: 
--О----> OUTPPA 
1 
Audio DAC LLL e ЕЗ DPA 
1 
—O——FT— OUTNPA 
2 
VCMPA <> с Class-AB РА 


Figure 5-8 Audio РА structure 
5.3.8.3 ELECTRICAL SPECIFICATIONS 


5.3.8.3.1 Absolute Maximum Ratings 
Over operating free-air temperature range unless otherwise noted (1). 


Table 5-15 Absolute Maximum Ratings 


[Parameter 1 сонот | ул мт 
ww | — | s | _ 
woow ppo — | | “s — | 
ЕТТТ |_| 03а | | 

звертав | vows | 
E—ccM— s 1- 


| 03003  . 


AVDD36 –  — or -0.3 10 5 
VSSAO or VSSPA 


VBATPA - AGNDVB ог VSSAOIn active Іп асіме mode | | | 20305 = 3to5 


In sleep mode -0.3 to 6 
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AVDD36 ог VBATPA - 


VSS to VDD 


0 to 80 
-65 to 150 


(1) Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. 
These are just stress ratings, and functional operation of the device at these or any other conditions beyond 
those indicated under *recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 


Recommended Operating Conditions 
AGNDVB = ОУ, all voltages are measured with respect to ground AGNDVB. 


Table 5-16 Recommended Operating Conditions 


PARAMETER SYMBOL 


Operating free-air temperature TA 


Junction temperature TJ 


AVDD36, 
VBAT power supply (1) VBATPA 


Analog power supply (2)(3)(4) AVDDVB 


Output amplifier power supply VDDAO 
(2)(3) 
Digital power supply VDD 


Sampling frequency Fs 
MCLK frequency CLK26M 


(1) Note that AVDD36 and VBATPA have to be externally connected at the same voltage level. 
(2) Note that AVDDVB and VDDAO have to be externally connected at the same voltage level. 
(3) Note that AGNDVB, VSSAO, VSSPA and VSS have to be connected to the РСВ ground. 
(4) Assuming a 20 mVpp ripple on analog power supplies (200 KHz sine wave). 


Required External Components 


The following table summarizes the external components required for a proper working of the 
device, except those used for the analog input and output signals: 


Table 5-17 Required External Components 


DESCRIPTION VALUE UNIT 


Cext, ceramic reference decoupling capacitor 100 nF 
Cext, ceramic reference decoupling capacitor 10 uF 
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Ceramic analog power supply decoupling capacitor 


$C7731G/SC8731G Device 


Ceramic AVDD36 decoupling capacitor 


Ceramic AVDDVB decoupling capacitor 


Ceramic VDDAO decoupling capacitor 


Ceramic VBATPA decoupling capacitor 


Ceramic AVDDPA decoupling capacitor 


MICBIAS decoupling capacitor 


5.3.8.3.4 Electrical Characteristics 


5.3.8.3.4.1 ADC Channel 
Measurement conditions: 


At T = 25°С, AVDD36 = VBATPA = 3.8 V, AVDDVB = VDDAO - 3. 


3 V, DVDD = 1.8 V, input 


sine wave with a frequency of 1 KHz, Fmclk = 26MHz, Fs = 48 KHz, 16-bit audio data, 


measurement bandwidth 20 Hz — 20 KHz, unless otherwise specified. 


Table 5-18 Electrical Characteristics - ADC Channel Analog Part 


PARAMETER CONDITIONS 


Full-scale input signal, 0 dB gain 
differential inputs (1) 


21 dB gain 


Full-scale input, single 0 dB gain 
ended 


SNR, mic inputs (2)(3) 0 dB gain 


21 dB gain 


36 dB gain 


SNR, line inputs (2)(3) 0 dB gain 


21 dB gain 


36 dB gain 


Dynamic range, mic inputs | 0 dB gain 


(S)(4) 


21 dB gain 


Dynamic range, line inputs | 0 dB gain 


(3)(4) 


21 dB дат 


THD, mic inputs (3)(5) 0 dB gain 


THD, line inputs (3)(5) 0 dB gain 


PSRR, differential input (6) | 20Hz-2kHz 


Channel separation, mic 0 dB gain 
inputs (7) 


Channel separation, line 0 dB gain 
inputs (7) 
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Gain range 


Gain step 


Gain error 


Input resistance, all inputs | 0 dB gain 

Includes 10pF for ESD, 
bonding and package pins 
Input capacitance capacitances 


Input bypass 
capacitor 


(1) The Full Scale input voltage scales with AVDDVB, equals to 1.2*AVDDVB (Тур.) 

(2) Ratio of rms output level with 1 KHz full-scale sine wave input, to the rms output level with the input short 
circuited, measured A-weighted over a 20 Hz to 20 KHz bandwidth using an audio analyzer. 

(3) All performance measurements done with 20 KHz low-pass filter and, where noted, A-weighted filter. Failure 
to use such a filter may result in higher ТНО+М and lower SNR and dynamic range readings than shown in 
the Electrical Characteristics. The low-pass filter removes out-of-band noise, which, although not audible, 
may affect dynamic specification values. 

(4) Ratio of rms output level with 1 KHz FS-60dB sine wave input, to the rms output level with the input short 
circuited, with 60dB added to compensate the small input signal, measured A-weighted over а 20 Hz to 20 
KHz bandwidth using an audio analyzer. 

(5) Ratio of rms output level with 1 KHz FS-1dB sine wave input. The ratio of the rms sum of the 9 first harmonics 
within the measurement bandwidth 20 Hz to 20 KHz using an audio analyzer to the rms value of the signal. 

(6) 1 KHz 100 mVpp sine wave is applied to the AVDDVB with data input equal їо 0. 

(7) Channel separation for any input connected to the ADC left channel and any other input connected to the 
ADC right channel. Add 1 KHz full-scale sine wave input to the ADC left (right) channel, right (left) channel 
input short, the ratio of the rms output level of the right (left) channel to the left (right) channel. 


Table 5-19 Electrical Characteristics — Micbias Part 


PARAMETER CONDITIONS 


Programmable 
settings, 1 КО 
load 


Bias voltage 


Current sourcing 


Power supply rejection ratio 


5.3.8.3.4.2 DAC Channel 
Measurement conditions: 
At T = 25°C, AVDD36 = VBATPA = 4.2 V, AVDDVB = VDDAO = 3.3 V, РУОР = 1.8 V, input 
sine wave with a frequency of 1kHz, Fmclk = 26MHz, Fs = 48-kHz, 16-bit audio data, 
measurement bandwidth 20Hz — 20kHz, unless otherwise specified. 


Table 5-20 Electrical Characteristics – DAC Channel Analog Part 


PARAMETER CONDITIONS 
HEADPHONE OUTPUTS 


Full-scale output voltage 0 dB gain, 320 load 
3 dB gain, 320 load 
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0 dB gain, 160 load 


$C7731G/SC8731G Device 


3 dB gain, 160 load 


Full-scale output power 


0 dB gain, 320 load 


3 dB gain, 320 load 


0 dB gain, 16Q load 


3 dB gain, 16Q load 


0 dB gain 


Vout=600mVrms 


Vout=30mVrms 


Dynamic range (2)(3) 


0 dB gain 


THD (2)(4) 


0 dB gain 


PSRR (5) 


20Hz~2kHz 


Channel separation (6) 


Channel mismatch 


Mute attenuation 


Gain range 


Gain step 


Gain error 


Idle noise (7) 


0 dB gain 


RECEIVER OUTPUTS 


Full-scale output voltage 


0 dB gain, 32Q load 


3 dB gain, 320 load 


0 dB gain, 16Q load 


3 dB gain, 160 load 


Full-scale output power 


0 dB gain, 32Q load 


3 dB gain, 320 load 


0 dB gain, 160 load 


3 dB gain, 160 load 


SNR (1)(2) 


0 dB gain 


Dynamic range (2)(3) 


0 dB gain 


THD (2)(4) 


0 dB gain 


PSRR (5) 


20Hz~2kHz 


Mute attenuation 


Gain range 


Gain step 


Gain error 


Idle noise (7) 


0 dB gain 
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LINE OUTPUTS 


Full-scale output voltage 


0 dB gain, 10kO load 


$C7731G/SC8731G Device 


3 dB gain, 10kQ load 


SNR (1)(2) 


0 dB gain 


Dynamic range (2)(3) 


0 dB gain 


THD (2)(4) 


0 dB gain 


PSRR (5) 


20Hz-2kHz 


Channel separation (6) 


Channel mismatch 


Mute attenuation 


Gain range 


Gain step 


Gain error 


Idle noise (7) 


Full-scale output voltage 


0 dB gain 


0 dB gain, 8О load 


9 dB gain, 8О load 


Output power 


0 dB gain, 8О load 
THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=1% 


9 dB gain, 8О load, 
THD+N=10% 


0 dB gain, 8О load, 
Po=200mW 


9 dB gain, 8О load, 
Po=300mW 


0 dB gain, 80 load, 
Po=200mW 


9 dB gain, 8О load, 
Po=300mW 


Gain range 


Gain step 


Gain error 


Idle noise (7) 


0 dB gain, 8О load 


AUDIO PA OUTPUTS (Class-D Mode) 


Full-scale output voltage 


0 dB gain, 8О load 


V0.2 


9 dB gain, 8О load 
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а) 
(2) 


(3) 
4) 


(5) 
(6) 


(7) 


5.3.9 


0 dB gain, 8О load 
Output power THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=1% 


9 dB gain, 80 load, 
THD+N=10% 


0 dB gain, 80 load, 
Po=300mW 


9 dB gain, 80 load, 
Po=550mW 


0 dB gain, 80 load, 
Po=300mW 


9 dB gain, 80 load, 
Po=550mW 


Gain range 


Gain step 


Gain error 


Idle noise (7) 0 dB gain, 8Q load 


HP AMP OUTPUTS (Class-G Mode) 


Output Offset Voltage 


Output Power THD+N <= 1%, К-16П 


THD+N <= 1%, В=32П 


SNR (A-Weighted) 


Ratio of rms output level with 1 KHz full-scale sine wave input, to the rms output level with the input short 
circuited, measured A-weighted over a 20 Hz to 20 KHz bandwidth using an audio analyzer. 

All performance measurements done with 20 KHz low-pass filter and, where noted, A-weighted filter. Failure 
to use such a filter may result in higher ТНО+М and lower SNR and dynamic range readings than shown in 
the Electrical Characteristics. The low-pass filter removes out-of-band noise, which, although not audible, 
may affect dynamic specification values. 

A-weighted, 1 KHz sine wave (9 Full Scale —40аВ. The specified value is extrapolated by adding 4088 to the 
measured SNR. 

Ratio of rms output level with 1 KHz FS-1dB sine wave input. The ratio of the rms sum of the 9 first harmonics 
within the measurement bandwidth 20 Hz to 20 KHz using an audio analyzer to the rms value of the signal. 

1 KHz 100 mVpp sine wave is applied to the AVDDVB with data input equal to 0. 

Add 1 KHz full-scale sine wave input to the DAC left (right) channel and data 0 to the DAC right (left) channel, 
the ratio of the rms output level of the right (left) channel to the left (right) channel. 

Measured A-weighted rms value over a 20 Hz to 20 KHz bandwidth using an audio analyzer. 


LCD Backlight LED Driver 


The LCD Backlight module provides five matched current sources, sinks up to 45 mA of load 


current to accommodate each of the White LEDs. The module uses current mirror to construct LCD 
backlight driver. The reference current source ISET is set with an external resistor R. Each of the 
matched current regulators has a 100:1 current ratio between the VLEDx outputs (one channel) and 
the ISET currents. It requires no charge pump. Brightness can be controlled by software. The module 
is in shut down mode when the whtled pd is active. 
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VBAT 


AVDD 


WHTLED ІВ0 ` 
WHTLED_IB1 
WHTLED_IB2 
WHTLED_IB3 


WHTLED_IB4 


GND Iset 


Figure 5-9 LCD backlight LED driver application 


Note1: D1 in the diagram must be connected to a LED when in use, otherwise the LED driver 
current control bits will not be effective. 


Table 5-21 Performance of LCD backlight LED driver 


LC NENNT S [ње [о 
000000(min current) (default) | ]|]5 | | 
(mmm o o [s | | 
(wo ë | | | 
(wn — вве | - 
[wm — — [8 | | 
[wmm  — ыз [| | 
[mo — . [s | | 
men [98 | | 
(um — | је | | 
со — ов | 
mw нв | | 
no — | | | 
mns  — [mm | 
mno — [m | 
(nn [498 [| | 
ПО ОО | | 
(mum — вв | | 
(mmo — [s | | 
[mmn [688 [| | 
wo [8 [| 
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тюшю f e | 
[mm f [s | 
[mm — | |» | | 
[mo —  - | mes | | 
[mm —  . | ms | | 
[mm | mss | | 
[mmm —  —" es | | 
[mm — e | ] 
[mmm — .| mes | | 
[mum | ems. 
Dmm || | БЕН 
ют S ess | | 
юш [e | | 
Hen — — ЕЗЕГТСЕ БЕН 
Dmm — ЛЕГЕН БЕН 
woo | eos [ | 
юлюш ОО Е БЕН 
hem | [ms БЕН 
foi 
wo [8 
Dmm 7 | [me БЕН 
mm [ ess | — 
ІСІ — — — — | [e | | 
hem — — — — — mw | 
Hee f [mm | БЕН 
Henn | ess | | 
Hw — — — — | [9 ОИ 
ои — S [me | — 
поло f mus | — 
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5.3.10 Boost LED Driver 


This Module is a boost conctroller that drives LEDs in series. The boost converter runs at a 1.2-МН2 
fixed switching frequency, allows for the use of a high brightness LED in general lighting. 


The Wled current is programmed by registers ISET<6:0> or duty of PWM signal, based on formula, 


I=Vfb/Rex, Vfb=D* Vref 


Note: D means the duty cycle of the PWM signal, D=1 if Wled current only setted by digital 
interface ISET<6:0>. 


Table 5-22 Performance of Boost LED driver 


Parameter | Description Condition MIN | TYP | MAX | UNIT 
Iq Operating quiescent current into VBAT Switching no loading 0.2 | mA 
Isd Shutdown current VBAT=4.2V, EN=0 1 uA 
Vref Voltage feedback regulation voltage ISET<6:0>=1010010 | 296 | 300 | 304 | mV 
Weel Gon Voltage feedback regulation voltage under Vfb-50mV 47 50 53 [mV 
brightness control Vfb-20mV 17 20 23 mV 
Ifb Voltage feedback input bias current Vfb=300mV 1 uA 
fs Oscillator frequency 1 1,2 1.5 | MHz 
Dmax Vfb=100mV 90 % 
Шт Power NMOS current limit 1 А 
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УВАЦ ~ Уош 
- X 
үк 
- 
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УЕВ VFB V — 4>10 
NER. Wleds 
Boost Wleds controller 047u 
VCSN up 2 
COMP L < y% 
© 0.3ohms 
AVSS 
10nF == 
5 


Ғідиге 5-10 Boost LED driver application 


Note: Boost LED driver share balls with LCD backlight LED driver 


5.3.11 Keypad Backlight LED Driver 


The keypad backlight driver is constructed with current mirror. 


VBAT 


AVDD 04: 
ым 
KPLED OUT 


Figure 5-11 Keypad backlight LED driver application 


Table 5-23 Performance of Keypad backlight LED driver 


0000(min current) (default) | ds | | 
оо to 


жым Е 
on || |" 
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5.3.12 Vibrator Driver 


The vibrator driver is constructed with current mirror. 


VBAT 


VIBR OUT 


Figure 5-12 Vibrator driver applications 


Table 5-24 Performance of Vibrator driver 


[Parameter CondonatComments [min [туром [wax [Un 
СО О je БЕН 
m БЕСТЕН | 
[m [|| 
т [| | | 


mm — ОО [e | | 
me — — | [m БЕН 
mu I a| w 
[m — | [w | | 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 127 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


КЕЗ SPREADTRUM SC7731G/SC8731G Device 


Specification 


5.3.13 Flash Driver 


The flash driver is constructed with current mirror. 


VBAT 


FLASH OUT 


Figure 5-13 Flash driver applications 


Table 5-25 Performance of Flash driver 


[Parameter [Gomimonstommens — [wm [турса [мех [um - 
wmm ë ë J J | 
[m БЕН | | 
[m | je | | 
о | | 
м | | 
ООО ООО Je | | 


w œ 
m —  [ БЕН 
ше | jm | | 
wo  [ je | | 
шо  [ jm | | 
[wm — | jm | | 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 128 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


КЕЗ SPREADTRUM SC7731G/SC8731G Device 


Specification 


5.3.14 RGB Driver 


The RGB driver is constructed with current mirror. 


VBAT 


AVDD 


RGB 1во 
RGB IB1 
RGB ІВ2 


Figure 5-14 RGB driver applications 


Table 5-26 Performance of RGB driver 


LC NENENLI a CO [es По | 
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me ШЕН о ШЕН 
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6 Micro-Controller Unit Subsytem 


6.1 Processor 


CHIP contains quad Cortex A7, with 32kB L1 cache for data and program and also with 
512KB L2 cache. 


6.2 ARM Memory Map 


On the ARM side, the address bus is 32-bit wide and the address map is presented in this 
section. In order to support multiple boot modes, the ARM memory space can be 
remapped after reset. 


Table 6-1 AP memory address map after reset 


Base Addr Addr Range Addr Map Description 

0x0000 0000 0х0000 0000 ~ 0x0000 FFFF Internal On Chip RAM Space (8KB Avaliable) 
0x0100 0000 ~ OxOFFF_FFFF CoreSight STM 

0x1000 0000 0х1000 0000 ~ 0х103Ғ FFFF CoreSight Components (4MB) 
0x1200 0000 ~ 0x1200 ТЕБЕ Cortex A7 Peripheral Components (8KB) 


[wow Ís 
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AON System Timer - FRT (64KB) 

| 04%9.0%0- 0ҸЕ1Е | Resoved АРЫМ” (í 
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Base Addr Addr Range Addr Map Description 
0х7150 0000 ~ 0x715F. FFFF INTC 1 
0х7160 0000 ~ 0x716F_FFFF INTC 2 


0Х7170 0000 ~ 0Х717Е FFFF INTC 3 


6.3 Internal Memory Controller 


Base Addr Range Addr Map Description 
0x0000 0000 ~ 0x0000 FFFF Internal On Chip RAM Space (8KB Avaliable) 


0x5000 0000 ~ Ox5FFF FFFF Share RAM with CPs (52KB - Protected); 
OxFFFF 0000 ~ OxFFFF_FFFF Internal On Chip ROM Space (32KB) 


6.3.1 Internal RAM Controller 


8K Byte dedicated RAM is available for AP system. In Public system, another 52K byte 
RAM would be shared between AP and CPs. In CPs views, the IRAM space would be 
separated into two parts, in front 18K bytes, AP would protect and prevent CPs write 
operation with unit of 2KB. And also, AP would remap boot address 0x0000 0000 of each 
CPs to any specific 2KB. 


In last 34KB, АР and all CPs would have read/write operation without any limitation. 
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А А 
2КВ 
2КВ 
2КВ 
18КВ 
2КВ 
X 52KB 
34KB 
v v 


Two important notes MUST be declared: 


1. The Memory space of CPs would be less than 52KB and discontinuous after write 
protection by AP. 


2. ASpecific 2KB iRAM space would be accessable by two different addresses after 
remapping boot address. 


6.32 Internal ROM Controller 


The MCU internal ROM has 20K bytes. Part of the ROM is for boot/download 
purposes and others are for RTOS, multimedia application and other functions. 


о ОхЕЕЕЕ 0000 


32Kbyte 


E 


AP On-chip ROM 
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6.4 External Memory Controller 


Base Addr Range Addr Map Description 


0х3000 0000 ~ 0x3000 FFFF LPDDRS Controller (64KB) 
0x3001 0000 ~ 0x3001 FFFF LPDDR3 PHY PUBL (64KB) 


Please refer to : dwc ddr umctl2 databook.docx 


SC7731G/SC8731G DDR multiPHY Pubm2 Registers.doc 


6.5 Nand Flash Controller 


Base Addr Range Addr Map Description 


6.5.1 


6.5.2 


V0.2 


0х20В0 0000 ~ Ox20BF FFFF NAND Control Register 


Overview 

The module implements a flexible controller of NAND Flash Memory. It manages the 
read/write interactions between the specific RAM and the external NAND flash 
memory unit. It used micro-instruction to implement all the NAND command. To speed 
up the throughput of data read or write, three buffers (ping buffer, pong buffer and 
spare buffer) are co-worked to wrap the RAM data movement and ECC en-decoding 
process, also the repeat function will enhance this effect. To flexible, software can 
implement the same process by decomposing the auto mode to individual manual 
mode, e.g. only master RAM movement, only NAND read/write operation and only 
ECC en-decoding. 


This controller support the NAND flash with x8 and x16 bus width, with page size of 
512 Bytes / 2K Byte / 4K Bytes / 8K Bytes / 16K Bytes / 32 Bytes, with NAND density 
of no limited, with address cycle of 3/4/5 or more. 


Moreover, and internal hardware ECC encoder and decoder are provided to 
accelerate the data throughput. 


To improve the data throughput, it support the ONFI3.0 and toggle interface, also, the 
SPI Nand interface is supported. 


Features 

e Compatible to ONFI V3.0 

e Compatible to Toggle2.0 

e Compatible to SPI Nand interface 
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e Support bus width of 8 / 16 bits 

e Support page size of 512 / 2k / 4k / ВК / 16k / 32k 

e Support address cycle of 3 / 4 / 5 ог more 

• Support папа density of no limited 

e Support sequential read or write at most 256 pages at once 

• Support hardware ECC encoder and decoder 

e Support ECC protect both main part and spare part 

• Support ECC of 1/2/4/8/12/16/24/40/60 bits with main info length at most 1k 
Bytes 

e Support Randomizer 4 polynomials ог 1 polynomials 

• Support Randomizer polynomials coefficient configurable 


• Support Randomizer polynomials depth configurable from 3 ~ 32 


6.5.3 Signal Description 


6.5.3.1 Interface Signals 


Table 6-2 Signals List 


mme [о [wan они —— 
AHB Interface 

mesmes | | ОО 

ЕТТЕГІ | | ОО 

СИИИ СООО 

О | ОО 


RAM Spare Signals Capacity of 2k Bytes 


System Interface 


СІК папас МАМОС clock signal 


Ptest icg mode — NANDC clock gate test mode select 
Ptest sacn_mode UMEN МАМОС scan test mode select 


Int req nandc МАМОС interrupt signal 


PAD interface 


Pad out nandc wpn | О NandFlash write protect (active low) 
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Prone — [e wis О 
Рай ош папдс cen |0 |2 | NandFlash chip enable. (active low) (2 CS) 
Рай ош палас ale |O ji | NandFlash address latch (active high) 
СЕТСІТЕ СЕН ШЕГЕСІ — 
ны отте» [о [1 |машғыл өшетін 0 NN 
ЕСЕЛІГІ ТІЛ СЕН ИНИТ 
ны отте лан O |е [етли  _ 
СІЛТЕСЕ 1 ООО 


6.5.3.2 Multiply function interface 


Because some pins are not used at once, they can be shared. The interfaces multiply 
functions are as following: 


wi 
csalo] | өше 410 


pad cle 


ek sup BK [eme а] 


data[0] 
data[1] 


pad data[7] дата [7] 
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6.5.4 


6.5.4.1 


V0.2 


Function Description 


The NANDC application is as below. 


CHIP 


SDR 
NFC 
«C» mu E S 
1177; Buffer «а 
АНВ 
Виз МЕС ИЕ 


Figure 6-1 NANDC Block Diagram 


Qs el 
ГС 


Тһе МАМОС can read or write external Мапа Flash Memory, it supports up to 2 
devices. 


When read, NANDC gets data from external NandFlash Memory and saves it to 
internal memory, then transferred to specified RAM address; when write, NANDC 
transferred RAM data through AHB Master to internal buffer, and then to send them to 
external Nand Flash memory. 


Function Abstract 


The NANDC controller including a main Nand FSM generating the read write 
sequence that meet Nand Flash interface, a read / write FSM pre-paring and 
post-paring the need Nand Flash data, a memory control unit that switch the buffer 
read / write clock domain between AHB clock and NANDC clock, an ECC unit that 
encoding or decoding, an AHB master unit that transferring data to or from specified 
RAM address, and some control logics. The МАМОС internal block diagram is as 
following: 


Spreadtrum Communications, Inc., Confidential and Proprietary 140 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(СЗ SPREADTRUM | 5С77310/5С87316 Device Specification 


6.5.4.2 


V0.2 


Ping(A) / 
Pong (B)/ NAND 
Spar (C) FLASH 


Buffer 


Controller 


AHB Bus 


Figure 6-2 NANDC Function Diagram 
Note that the Ping-Pong-Spare buffer also called A — В — C buffer. 


Nand FSM 
This FSM is used to generate the read and write sequence that meet Nand Flash 
requirement. It including two individual FSM (NANDC. CURT & SUB CURT), they are 
co-worked to generate the timing. 
The NANDC CURT is just the interpretation of the instruction batch; the SUB CURT 
is the detail disassembly of the МАМОС CURT. The following will explain the 
relationship of different SUB. CURT with different instruction NANDC. CURT. 


SUB. ACS SUB RWL SUB ACE 


МЕС ICMD / МЕС ADDR 


SUB RWS | SUB RWL | SUB RWH | SUB RWE 


МЕС IDST 
SUB. SUB WAIT SUB |SUB |SUB | | SUB |SUB | SUB_ | SUB SUB | SUB_ |SUB | | SUB |SUB |SUB | SUB_ 
RWS = STR | RWL | RWH RWL | КУН | END | МАТ | STR | RWL | КУН RWL | RWH | END | RWE 


МЕС MRDT / NFC МҰРТ / МЕС SRDT/NFC SWDT 


The SUB ACS/ SUB ACE / SUB RWS/ SUB RWE are used to delay for some time 
to meet NandFlash requirement. 


The SUB RWL is used to active the REN or WEN signal 
The SUB RWH is used to de-active the REN or WEN signal. 


The SUB WAIT is used to wait for the writing data to be prepared or read data to be 
transferred to RAM. 


The SUB STR/ SUB END is used to flexible the control signal. 
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6.5.4.3 


V0.2 


The SUB CURT are not participate in some other instruction, like INOP, WRBO, 
WRB1, DONE and CSEN. 


Read / Write FSM 


The read and write FSM are two FSMs, they are the main FSM to prepared data from 
AHB master to NandFlash to write, or transferred NandFlash data to AHB master to 
RAM, even during which do the ECC encoding or decoding. These FSM wrapped the 
NandFlash read/write, AHB master transferring data, and ECC operation, even added 
repeat function to improve the data throughput. 


They are worked at the same time with the Nand FSM, also can be say be driven by 
the Nand FSM. 


The Read function is transferring NandFlash data to RAM through Buffer. 


Ta Buffer <= NandFlash 


The read FSM is as following: 


Figure 6-3 Read FSM 


This FSM compatible for both page size 512 Bytes and bigger than ІК Bytes (2k / 4k / 
8k...). 

IDLE: When the read command is coming, the state entered to JUDG state, 
JUDG: If the spare area is not apart with main area, that to say the page size is 512 
Bytes, then entered to JUG M state, else if spare area are apart to the main area, 
then entered to JUG C state. 

JUGC: if the spare buffer is full, then entered to WAT С to transfer it, else go to 
ВСУ C to received data. 

WAT C: wait for the Мапа ЕБМ of NANDC CURT entered to SRDT to make sure 
that the spare can be move away to RAM, and go to MST C to do the transferring 
operation. 

MST C: transferred data to RAM, after done, go to ROV C. 

ВСУ C: received spare read data, and then go to JUG М 


JUG M: if the sector is not equal to the set sector number, then go to WATM for the 
Nand FSM received one sector data, 
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МАТМ: if Мапа FSM received one sector of data from Мапа Flash, then go to ECC if 
the ECC is enabled, or go to MST M to transfer these data to RAM if ECC is disabled. 


ECC: after done, go to MST M. 


MST M: after transferred done, go to MST S if the main & spare are in Joint (or to say 
512 Bytes Nand), or go to M DON. 

M DON: go to JUG M for next sector operation. 

In JUG M state, when all sectors are transfer done, then go to JUDG state, in JUDG 
state, when all repeat number is over, then go to the last path of JUG_C -> WAT C -> 
MST C -> DONE -» IDLE. 

In the Read FSM, there are 4 main states need to pay attention; they are MST C, 
MST M, MST S and ECC. The MST C and MST S have just one valid for each 
NandFlash type, the MST C is for 2k/4k/8k and MST S is for 512Bytes page. 


The Write function is transferring RAM data to NandFlash through Buffer. 


Figure 6-4 Write FSM 


IDLE: when the write start signal is coming, the state entered to JUDG state. 

JUDG: If the spare area is not apart with main area, that to say the page size is 512 
Bytes, then entered to JUG M state, else if spare area are apart to the main area, 
then entered to JUG C state. 

JUGC: ifthe spare buffer is empty, then entered to MST C to transfer data from 
RAM to internal spare buffer, else entered WAT C to wait for it is empty. 

WAT C: wait for the Nand FSM of МАМОС CURT entered to SWDT to move data 
from buffer to NandFlash, then go to MST C to transfer next spare data from RAM to 
spare buffer. 

MST C: if spare transfer done, then go to JUG M state. 

JUG M: if the sector is not equal to the set sector number, then go to WATM. 
WATM: wait for one of the ping-pong buffer is empty, then go to MST M. 

MST M: transfer one sector number of data from RAM to internal ping-pong buffer, 
then go to MST S if the page size is 512 Bytes and spare area data is existed, else go 
to ECC if ECC is enabled, or else go to E DON. 
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6.5.4.3.1 


V0.2 


MST S: transfer all spare data to ping or pong buffer 
ECC: after ECC is done, go to E DON. 
E DON: Flexible control states, unconditional go to JUG M state. 


In JUG M state, when all sectors are transfer done, then go to JUDG state,in JUDG 
state, when all repeat number is over, then go to the DONE sate. 


There are 3 buffers (A/B/C or to say Ping / Pong / Spar) in this controller, and they are 
worked in one of the 4 states. The Ping and Pong can't work together, but in turn, the 
Spar buffer can work together with Ping or Pong buffer or alone. 

Because the relationship between the Nand FSM and the three buffers is more 
important than the relationship between the NandFlash FSM and the Read FSM, then 
following is the demonstration about the NandFlash FSM and the three buffers. 


4kbytes page size read 


For 4K page size, repeat = 2, and sector size = 1k Bytes, sector number is 4 read as 
example. 


4K Page Read, Repeat=2, Sector Size=1K, Sector Num =4 


Nand Repeat 1 
апа -CMD T АГ | CMD P CMD T А0 | CMD 
FSM | 300 | охоо | 0x30 |WaitRB ЕЧ uiw 
Read CY A B A 
Repeat 2 Ж 4 5 
Мапа | CMD АТ CMD д ШЕ Б А0 CMD 
FSM | 0x00 | 0x01 | 0x30 [WaitRB 0x05 | охоо | п MEM 
RAW R 
~~ a | СЕС Ж ШЕКЕН С 
FSM 1 
Ë 4 Ë E | 
Figure 6-5 4kBytes Page Read 
Note: 


A: Indicate Ping buffer is working. 

B: indicate Pong buffer is working. 

CV: indicate spare data is writing from NandFlash to spare buffer 
C^: indicate spare data is reading from spare buffer to RAM 


C+0/1/2/3: indicate the which sector of spare buffer is working 


Regardless of the Command and address, or even the WaitRB, we just care about the 
SRDT and MRDT in the Nand FSM, and the three buffers of A/B/C in Read FSM. 


When Repeat = 1. This is the first time that Read FSM encounter the SRDT of Nand 
FSM, then it will read all Nand Flash spare data to C buffer, in MRDT, the ReadFSM 
wait for Nand FSM read one sector of main data to A buffer, then A buffer data can do 


Spreadtrum Communications, Inc., Confidential and Proprietary 144 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


КЕЗ SPREADTRUM | SC7731G/SC8731G Device Specification 


ECC decoding (A and C buffer are working at the same time now), and then to transfer 
to RAM. At the same time, MRDT are reading new sector of main data to B buffer. In 
other side, the Read FSM will wait for B buffer to fill full after ECC and transfer are all 
done. After MRDT fill the B buffer full, then Read FSM will do anther ECC and do 
transfer procedure. 


After all 4 sectors are read done, MRDT is done and wrap to the first instruction to 
execute, and the Read FSM then to do the last ECC and transfer procedure of repeat 
1. 


When Repeat -2, and SRDT is coming, the Read FSM first transfer the existed С 
buffer data to RAM, and then enable the SRDT to read new spare data to C buffer as 
repeat 1. 


In MRDT, it is just like in the repeat 1 procedure. 


In the end of all repeat number is done, the finial C will be transfer to RAM by AHB 
master which is controlled by Read ЕБМ 


6.5.4.3.2 512 bytes page size read 


For 512 Byte page size, repeat = 2, and sector size = 512 Bytes, sector number is 1 
read as example. 


512 Page Read, Repeat=2 


Repeat 1 
СМОГ AI 
0х00 | 0x00 Матв 
Кереа( 2 
Мапа | CMD АТ ñ 
FSM | 0x00 | 0x01 |WaitRB 
Read A B 


FSM 


Figure 6-6 512Bytes Page Read 


The main difference between the 4K page read and 512 Byte page read is that, the 
512 Bytes page read has no SRDT in Nand FSM domain and has no C buffer 
participate in in Read FSM domain, also the spare data are located in the A or B 
buffers. 


When meet the МАРТ state, 512 Bytes + 16 Bytes data will be read to A buffer in 


repeat 1, and the Read FSM will do ECC and transfer data to RAM only happened in 
buffer A. In repeat = 2, all scene are the same. 


6.5.4.3.3 4kbytes page size write 
For 4K page size, repeat = 2, and sector size = 1k Bytes, sector number is 4 write as 
example. 
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4K Page Write, Repeat=2, Sector Size=1K, Sector Num 24 


Repeat 1 
Мапа | CMD | AI 
FSM | 0х80 | 0x00 0х85 | 0x00 ЖЕГЕН 
W R Ww 
Write P MR B A B C | [с] A В 
FSM a a а 
+ + + + + + 
Repeat 2 i Е ка шы £ ш 
Мапа [CMD | AI AO - 
FSM | 0х80 | 0х01 0х85 | 0х00 Wait 
R 
Write A B 
FSM @ d 
N De 
Figure 6-7 4kBytes Page Write 
Note: 


C™: indicate spare data is writing from RAM to spare buffer 
C^: indicate spare data is reading from spare buffer to NandFlash. 


Regardless of the Command and address, or even the WaitRB, we just care about the 
MWDT and SWDT in the Nand FSM, and the three buffers of A/B/C in Write FSM. 


The difference between 4K read and 4K write of Nand FSM is that the instruction 
sequence is MWDT - > SWDT (main in first and spare latter), but пої SRDT - > МАРТ 
(spare in first and main latter). 


The difference between 4K read and 4K write of Write FSM is that the C / A/ B buffer 
are working before the MWDT state in Nand FSM. In writing process, the data 
should be prepared before it can be send to NandFlash, so if the A or B buffer is empty, 
the AHB master will send data to either of them depending on which of them are in 
writing turn. 


Pay attention that, before all A or B buffer is filled, the C buffer is filled, 1:15 because 
the ECC need the spare data to participate, and the spare data should be prepared at 
first. 

Before the MWDT is done, all AHB master transfer is done to wait for SWDT to send 
spare data to NandFlash. After the SWDT, the previously prepared spare data is send 
to Nand Flash, and the next spare data will be filled to spare buffer and the next 
ping-pong operation will be coming. 

In the last of the repeat, the SWDT will just send remain spare data to NandFlash, and 
no further operation of Write FSM will do. 

Note that, if ECC is disabled, then the waiting for the SWDT to send data to 
NandFlash won't happen, and the ping-pong buffer will not wait for any other condition 
other than just wait for the empty of itself to fill. 


512bytes page size write 


For 512 Byte page size, repeat = 2, and sector size = 512 Bytes, sector number is 1 
write as example. 
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512 Page Write, Repeat=2 


Repeat 1 


Nand | CMD Al т 
PSM | ongo | = Ш 
Write A B 


FSM Repeat 2 


CMD AT я 
бы | охот [MB] Т 


Figure 6-8 512Bytes Page Write 


The A or B buffer is prepared before it needs to transfer data of MWDT state, it is 
simple to understand, and no further demonstration need. 


Memory Control 


There are three memories should be controlled, and they all worked in two different 
clock domain, the AHB clock domain and NANDC clock domain, at different time. 


They all has three functions: read/write data to NandFlash, do ECC operation, 
transfer data to/from AHB Master. 


To simplify the design, the control logic is worked in NANDC clock domain, and the 
AHB domain transfer is worked in the safe-period that all NANDC clock domain 
register is stabled. 


AHB Master 


In AHB master module, there are two FSM inside. One functioned as burst issuing, 
and another as burst parameters generating. 


The master support byte aligned data address but not only word aligned that means 
the start address can be any bytes. 


The master support any length bytes data to transfer, the internal splitting mechanism 
will split the un-integer word to proper size of burst to transfer. 


Also, it support 4 type of endian to read or write RAM data, please see the register 
table for the detail endian set. 


Error Checking & Correcting 


This Nand Controller consist one powerful internal Error Checking and Correcting 
(ECC) module. It supports configurations of different parameters including coding size, 
redundancy size, and correct capacity. 


The main function is to check and correct errors when read and write Nand Flash. 
When write (or to say program) Nand Flash, starting this module to encode the write 
data and modified and save the encode data to the spare area; when read Nand Flash, 
starting this module to decode the read data and correct the error data either in main 
area or spare area. 


In this module, the ECC support 1 ~ 1k bytes information bits ECC encoder and 
decoder. The supported information and redundancies configuration as following: 
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Table 6-3 ECC ModeList 


ECC Mode Correct-Capacity Redundancies Bits | Redundancies Byte 


6.5.4.7 Read Write PHY Timing 


Write Data Timing of ONFI2/3/Toggle 
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Note: clk 2x and Clk 1х have relationship about Phase: Тһе Posedge edge of Clk 2x must be in the edge of сік 1х 
СІК 1x 
СІК 2x 


Step 1, Get Data c 


1 and Пав 


dqs ctl 


ctl from Control whic 


h synchronized by clk 2x 


Data ctl 


Step 2, Re-sync data ctl and dqs ctl to ommit the path de 


dqs reg 


DO D1 


D2 


D3 


ay from control to PHY 


Data_reg DO DI D2 D3 
Step З (ASIC) , Delay clk 2x use Delay cell by 90 degree (Key point) 
Clk 2x dly 
Step 3 (FPGA), Invert Clk 2x. (Key point) 
СІК 2x inv e 
Step 4, Launch data use СІК 2x d 


dqs reg 
Data reg | во | pi | 22 | D | 
Data Wr DO DI D2 D3 


Step 5, Output Dqs reg and Data wr, 


PAD DQS = das reg 


PAD DATA OUT - Data Wr 


they are PAD DQS and PAD DATA 


Read Data Timing of ONFI2/3/Toggle 


DO Di 


D2 D3 


Figure 6-9 Write Data Timing of ONFI2/3 Toggle 
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Note: сік 2x and СІК 1х have relationship about Phase: The Posedge edge of СІК 2x must be in the edge of clk 1х 
СІК 1х | 
СІК 2х 
Step 1, Get “Кеп out" from Control which is synchronized by clk 2x 
Ren out 
Step 2, Re-sync ren out with СІК 2x to ommit the path delay from Control To phy 
ren reg 
Step 3, Output signal PAD REN to NandFlash chip 
PAD REN = ren reg 
tDQSRE 
Step 4, Get DQS and DATA IN from P. 
~ 

PAD_DQS 

PAD DATA IN DO D1 D2 D3 D4 D5 D6 D7 D8 D9 
Step 5, Generate signal СІК samplep gate апа Clk_samplen_gate according to PAD 095 

Clk_Samplep_gate 
Clk_Samplen_gate 

Step 6, Delay the up two signal through Delay Cell by 90 degree, then to get the real sample signal of Clk_samplep and Clk_samplen (Key point) 

Clk Samplep 

Clk Samplen 

D0 D1 D2 D3 D4 D5 D6 D7 D8 D9 
Go by the delay, Clk_samplep is in the center of even data, and Clk_samplen is in the center of 


Step 7, Because tDQSRE is not a very time but a roun 


odd data, then it’ s ready to samp 


Ф 


time, 


need register them to buffers, and get the data at the right time 


Step 8, according to the round of t 


V0.2 


the DQS and DATA can 


ata. 


e get at very time 


we 


СІК Samplep 


СІК Samplen 


Sample pos гер0 


D8 


Sample_pos regl 


Sample pos reg2 


Sample pos reg3 


02 


D10 


D4 D12 


D6 


Sample neg reg0 


D1 


D9 


Sample neg regl 


Sample neg reg2 


Sample neg reg3 


DQSRE, We can deduce when the 


D3 


data has been sampled, 


D5 


D7 


then control give signal C 


k_rd_sample_en to get data 


CIk rd sample en 


Gated realy 4 


Clk_samplerd 


sample signal 

Recover bit16 

width data in 
СІК 1х 


(Sample neg, sample ров) 


DIDO 


D3D2 


0504 


2706 D9D8 


Figure 6-10 Read Data Timing of ONFI2/3 Toggle 
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6.5.4.8 Randomizer 


МапаС support randomizer which is a LFSR to XOR the 8bit IO data to make the “0” 
and *1" balance in one block in both x and y direction. 


The LFSR can be implemented as Fibonacci (many-to-one) or Galois (one-to-many). 
As an example, the polynomial Y = Х^13 + Х^4 + Х^З + ХМ + 1 can be implanted: 


OutPut 


йй 


В12 А11 А10 А9 


Х^13 Х^12 Х^11 Х^10 X^9 X^8 X^7 X^6 Х^5 Х^4 X^3 Х^2 Хм 1 


Figure 6-11 Fibonacci LFSR 


1 


RO R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 


хм Х^2 хз хм Х^5 X^6 X^7 Х^8 х^9 Х^10 X11 X12 X13 


Figure 6-12 Galois LFSR 


In fact the two circuits are equally, but the Galois configuration is more attractive for 
randomizer where high throughput is important. Our design used Galois LFSR to 
implement the randomizer. 


The different of the structure will result to the different of output stream phase, to get 
the same output stream phase; the seed (initial value of registers) should be carefully 
configured. That means if you want to use Fibonacci LFSR, the seed should do a 
transform. 


Please refer to the article for detail. 


“Finding Matching Initial States for Equivalent NLFSRs in the Fibonacci and the Galois 
Configurations” Elena Dubrova, Royal Institute of Technology (KTH), Electrum 229, 
164 46 Kista, Sweden. 


6.5.5 Legacy Nand Micro-Instruction 


6.5.5.1 Instruction Format 


There are 3 instruction types. 


Table 6-4 Instruction Types 


[m [vm | 
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6.5.5.2 Instruction Abstract 


Table 6-5 Instructions List 


Instruction 
Code Type | Description 
(abbr.) 


Send one command to Nand Flash. 
Command support by all kinds of Nand Flash. 
E.g. 

0x00,0x80,0x10 etc 


Command 


(ICMD) 


Active one command latch cycle. 


Address specified in address input cycle. E.g. 
0x01A0: send 0x01 addresses to Nand as one 
input address. 


Address Active one address latch cycle. 

(ADDR) This instruction is the only 4bits instruction of all, 
it located in the [7:4] of the instruction, and the 
low 4 bits of [3:0] indicate the added step of next 
repeat cycle. Please see following for the detail 


Wait RBO : Wait for the end of Nand busy, to detect the 
(WRBO) positive edge of R/B input signal 


Wait RB1 , Wait for the end of Мапа busy, to detect the high 
(WRB1) level of R/B input signal 


Main Read Data Main data buffer read operation. 
(MRDT) Active numbers of REN latch cycles 


Main Write Data Main data buffer write operation. 
(MWDT) Active numbers of WEN latch cycles 


Spare Read Data Spare data buffer read operation. 
(SRDT) Active numbers of REN latch cycles 


Spare Write Data | 8'hD3 Spare data buffer write operation. 
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Instruction 
Code Type | Description 
(abbr.) 
(SWDT) ИШ | Active numbers of WEN latch cycles 


ID/Status Read ID or Status read operation. 
(GETD) Active numbers of REN latch cycles 


ID/Status Write ID or Status write operation. 


(SETD) Active numbers of REN latch cycles 


During the processing of the operation, this 
instruction can set the CS low or high temporarily 
to save power 


DeactiveCS 
(CSEN) 


Nop Instruction 


Wait for some idle clock cycles, at most 256 cycle 
(INOP) 


Done Instruction 
(DONE) 


The indication of instruction done. 


Note: 


“1/2”: indicate this instruction can be configured to type1 or type2 instruction 
depending on the valued of register SECNUM IN INST, if SECNUM IN INST is 
O(default), then it is type2, else it is type1. 


Another arrangement of the three types of instruction: 


Table 6-6 Type of Instructions 


m qme — | — |] 
emen мәә | — | 
СЕССИИ БА 


Somen [то | 
smen — [wre — | — 
«е | ПО 
m ү ПО 
mm р ПО 
e [LLL 


Note: 
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B=1, means SECNUM ІМ ІМ5Т-1; 
В-0, means SECNUM ІМ 1М$Т=0. 


6.5.5.3 


Instruction Detail 


ICMD: This instruction active the CLE for one command cycle. It is used for 
send command to NandFlash. 


ADDR: This instruction active the ALE for one address cycle. It is used to send 
address to NandFlash. To emphasize that, this instruction just 4 bits but not 8 bits 
as others, the low 4 bits will play an important role in the new design structure. 
For this design support the NandFlash instruction to repeat for some times, this 
will let read or write multiple pages come true. Because the instruction just be 
configured once, and the page address is changing, a new instruction type of 
type3 will be competent for this work. 


The higher 4 bits of instruction "A" indicate this is and address instruction and the 
lower 4 bits of instruction indicate the adding step of next repetition. E.g. 

If REPEAT NUM 4 (value=3) and the address instruction is “00A2”, then for each 
repetition, the address is: 


Repeat cycle 0: address = 0x00; 


Repeat cycle 1: address = 0x02; 


Repeat cycle 2: address = 0х04; 


Repeat cycle 3: address = 0x06; 


WRBO: This instruction will wait for the positive edge of the R/B input signal. 
Software should make sure that there is must be this signal before uses this 
instruction, if there is no R/B signal or not sure, for example, Nand boot code use 
some try process are not sure if there is R/B signal, then the FSM will be 
deadlock. 


WRB1: To resolve the А/В signal not sure deadlock, a new instruction is added. 
It didn't detect the positive edge of the R/B signal, but delay for some time to 
detect the high level of R/B signal. To delay for enough time, and then to detect 
the R/B level, it can replace the detecting of positive edge of R/B, and with the 
advantage of avoiding the deadlock; it is especially used for the boot code. 


MRDT: This instruction indicates Main buffer Read Data. To use this instruction, 
the МАМОС RW should be configured to O(in AUTO MODE). This instruction will 
read data to the ping-pong buffer. Two other registers will impact the length of the 
read data, the SECTOR NUM and MAIN SIZE; the instruction will read 

MAIN SIZE data and repeat SECTOR. NUM times at once operation. If the main 
and spare are not apart (MAIN SPAR АРТ-0), then the SPARE SIZE will also 
affect the length of read data, it will added to the end of MAIN SIZE. 


Example 1: 
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NANDC_RW =0 


SECTOR_NUM = 1 (actual 2) 


MAIN SIZE = 10'h3FF (actual 1024Bytes = 1K Bytes) 


MAIN SPAR APT = 1 


Then, actual read data 1024 * 2 = 2048 Bytes 


MAIN SIZE (1k) 


MAIN. SIZE (1k) 


Example 2: 


NANDC RW =0 


SECTOR NUM - 0 (actual 1) 


MAIN. SIZE - 10'h1FF (actual 512Bytes) 


NANDC SPAR USE = 1’b1 


MAIN SPAR АРТ-0 (іп this case the SECTOR NUM must be 0) 


SPARE SIZE = &F (actual 16 Bytes) 


Then, actual read data is 5124-16 = 528 Bytes 


MAIN SIZE (512Bytes) 


SPAR.SIZE 
(16 Bytes) 


e MWDT: This instruction indicates Main Write Data. To use this instruction, the 
NANDC RW should be configured to 1. This instruction will write ping-pong 
buffer data to NandFlash. The relative registers is same as MRDT instruction. 


e SRDT This instruction indicates Spare Read Data. To use this instruction, the 
NANDC RW should be configured to 0. This instruction will read data to spare 


buffer. If used this instruction, the MAIN SPAR APT must be 1, and 


NANDC SPAR USE must be 1. Two another register of SECTOR NUM and 
SPARE SIZE will affect the length of read data. 


Example 1: 


NANDC RW =0 


SECTOR NUM - 3 (actual 4) 


NANDC SPAR USE = 1'b1 


MAIN SPAR APT = 1 


SPARE SIZE = 8'h37 (actual 56 Bytes) 
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Then, actual read data is 56 * 4 = 224 Bytes. 


SPAR SIZE * ВІК NUM (224 Bytes) 


e SWDT: This instruction indicates Spare Write Data. To use this instruction, the 
МАМОС RW should be configured to 1. This instruction will write Spare buffer 
data to NandFlash. 

e GETD: This instruction indicates read the ID or Status to ID STS register. 
Actually, this instruction can be replaced by the MRDT or SRDT, but the 
advantage of GETD instruction is the read data is stored in the internal registers 
instead of the outside RAMs. For the ID and Status or different NandFlash IDs 
have different number of bytes, and then the parameter area will indicate the 
value. 

SETD: this instruction set some data to the feature register of Nand Flash. 


CSEN: This instruction gives an alternate to deselect the CS inside one operation. 
It can save power or meet some special requirement of some NandFlash. 


€ ІМОР: This instruction gives some idle clock to meet some timing requirement; 
the parameter is the number to do idle clock, max is 256 clocks. 


€ DONE: This instruction indicates the end of all instruction. After this instruction, 
the controller will return to first instruction to execute if the repeat counter little 
than REPEAT NUM or will finish if the repeat counter equal to REPEAT NUM 


6.5.5.4 Instruction Register 


Software can issue at most 24 instructions at once. NANDC will execute the 
instructions as the following 


Table 6-7 Instructions Sequence 


E. [омок | © [шотына — 


Wamra | e [nae _ 
э [моления [в [чотын _ 
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6.5.5.5 Instruction Examples 


To work properly, the registers configuration and instructions should cooperate in 
seemliness. This section will illustrate how to use the above instructions and properly 
registers when accessing one type of Nand Flash. For general purpose functions such 
as Reset, Read ID, Read Status etc, refer to the following examples. 


6.5.5.5.1 Reset 


Register Configure 


Instruction List Program Code In Register 


OxFFCD // CMD FF NANDOC INSTO0[15:00] = OXFFCD 
0x00BO // WAIT RB NANDOC INSTO[31:16] = 0х00В0 
OxOOFF // DONE NANDC_INST1[15:00] = OxOOFF 


6.5.5.5.2 Read Status 
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Register Configure 


Instruction List Program Code In Register 


0x70CD // CMD 70 NANDC INSTO0[15:00] = 0x70CD 
0х0000 // Read Status (1 Byte) МАМОС INSTO[31:16] = 0x00DD 
0x00FF // DONE NANDC_INST1[15:00] = OxOOFF 


Note: This instructions batch will read the Nand Flash Status to the internal register of 
NANDC_STATUS 


6.5.5.5.3 Read ID 


Register Configure 


о 


Note: This instructions batch will read the Мапа Flash ID to the internal register ої 
NANDC STATUS. The parameter area of instruction "0x07DD" can be configured to 
0x00 ~ OxOF for different size of ID number. 


6.5.5.5.4 Erase (3 address cycles for e.g.) 


Register Configure 


ra 
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The read and write instruction batch are depending on the type of NandFlash. 


For Page Size-512 Bytes (such as K9F1208D0A), and ЕСС is enabled, the read 
instruction batch is as following: 


6.5.5.5.5 Read with ECC Enable (512 Byte) 


MAIN SIZE = 10'h1FF (512 Bytes) 
SPAR SIZE = 8’hF (16 Bytes) 
SECTOR NUM ВО ( Secon 
NANDC MAIN ADDR = 32'hxx 


NANDC STAT ADDR = 32'hxx (not 


0) 
0x00A1 // ADDR 00 (add step 1) 


Note: The NANDC_INST1[15:00] = 0x00A1 means, the first page address is 
0x000000, the second page address is 0x0001 00, the third page address is 
0x000200. 


This command batch will read 3 page data (including main and spare) to specific RAM 
address, they are also be decoded by 2 Bits ECC. 


6.5.5.5.6 Write with ECC Enable (512 Byte) 
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MAIN SIZE = 10'h1FF (512 Bytes) 
SPAR SIZE -8'hF (16 Bytes) 
SECTOR NUM = 510 ( Sect 
NANDC STAT ADDR =32'һхх (not O) || «QV X | 
0x00A1 // ADDR 00 ( add step1) 


Note: The NANDC_INST1[15:00] = 0x00A1 means, the first page address is 
0x000000, the second page address is 0x0001 00, the third page address is 
0x000200. 


This command batch will write 3 page data (including main and spare) to specific RAM 
address, they are also be encoded by 2 Bits ECC. 


The 0x70CD & 0x00DD are used to read the write status, and as soon as the write 
status is error, the write processing is stopped (if NANDC STSMCH STOP ENis set 
1). They can be not list in the batch, and the write status will not detect. 
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instruction batch is as following: 


Read with ECC Enable (4K Byte) 


SC7731G/SC8731G Device Specification 


Register Configure 


NANDC MODE = 2400 
ECC EN -1b1 


NANDC RW - 1'bO 


MAIN SIZE = 10'h3FF (1K Bytes) 


SPAR SIZE = 837 (56 Bytes) 
SECTOR NUM = 5'h3 (4 Sector) 
REPEAT NUM = 8'h2 (Repeat 3) 


NANDC MAIN ADDR = 32'hxx 


ЗРАК INFO POS = 80 


ECC MODE - 3'h6 (24 Bits ECC) 


r 
0х00А1 // ADDR 00 (add step 1) 
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Note: The NANDC controller has ping-pong buffer with just 1k Bytes, so for the page 
size larger than 1K, the ping-pong buffer is actives. Because the ECC is enabled, the 
spare area data should be prepared primarily, and the SRDT should be issued before 
the MRDT to get the spare data. The SRDT instruction will get all the spare data into 
the Spare Buffer, and the MRDT instruction will read 4 sectors 1K Bytes data and do 
decoding ECC in ping-pong mode, also they are conveyed to RAM immediately to 
empty out the buffer for next reading operation. 


This instruction batch will repeat for 3 times, and the sequential 3 page will be read out 
to specific RAM address, and the total size of data be read out is 4k * 3 = 12 k Bytes. 


There are two serial address sequences, 0x0010 000000 and 0x0000. The first is the 
full address of spare area, and the second is the Row address of main area. This is 
realized owing to the change read column command of "0x05 - OxEO" (This is 
mandatory in ONFI spec.) 


6.5.5.5.8 Write with ECC Enable (4K Byte) 


MAIN SIZE = 10'h3FF (1K Bytes) 
SPA SUE ERST (56 Bye) 
SECTOR NUM = 503 @ Secon 
NANDC STAT ADDR = 32'hxx (not 0) W SS S S S Z2 
0x00A1 /І ADDR 00 (add step 1) 
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Register Configure 


6.5.6 


V0.2 


0х0000 // Read Status (1 Byte) 


Note: 


For NandFlash write with ECC enable. The spare data should be prepared in spare 
buffer before it can be do ECC operation, but this preparing process is under 
background, and is invisible for software. To achieve this goal, the instruction batch 
should following some rule that, the MWDT should issued before SWDT (it is reverse 
to the read batch), with proper register configurations. 


For the SECTOR NUM is not 0, then the ping-pong buffer is actives to accommodate 
the temporary data from RAM and do encoding ECC with assistant of Spare buffer, 
then transfer it to NandFlash. After all the Main data is transferred to NandFlash, the 
ECC data is all encoded and is prepared in the spare buffer, then transferred these 
spare buffer data to the NandFlash. Note that, the sector number can be smaller than 
the page size need, and this is realized owing to the change write column command of 
"0x85" (This is mandatory in ONFI spec.) 

This instruction batch will repeat for 3 times, and the sequential 3 page will be write to 
specific NandFlash, and the total size of data be write is 4k * 3 = 12 К Bytes. And the 
three NandFlash page address will be: 0х000000 0000, 0х000001 0000, 

0x000002 0000 (little endian) 

The 0x70CD 4 0x00DD are used to read the write status, and as soon as the write 
status is error, the write processing is stopped (if NANDC STSMCH STOP ENis set 
1). They can be not list in the batch, and the write status will not detect. 


SPI Nand Micro-Instruction 

For SPI Nand Instruction, it is divided into two layers, the main layer instruction and 
sub layer instruction. 

For software, the sub layer instruction is invisible and just for internal used and debug 
used. 

One main layer instruction includes more than one sub layer instructions, for easy 
understanding, the sub layer instruction is decrypted firstly. 
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6.5.6.1 Sub Layer Instruction Format 


Sub Layer Instruction Format 


12 11 10 9 8 


MR SE OPER MOD 
L E 


Instruction 
Code Type | Description 
(abbr.) 


1 


Sub Command done 


BIT MODE 


0: notdone 


1: done 


Main or Spare Selection 

Read/Write data to/from main or spare memory. 
0: main memory 

1: spare memory 


Note: if MR. SEL = 0, this register is invalid 


Memory or Register selection. 


Read/Write data to/from memory or register 
selection 


0: To/from Register 


1: To/from Memory 


Operation Mode selection 
2'b00: write 

2'b01: read 

2'b10: high-z 


2'b11 reserved 


BIT MODE 2 Operation Bit mode 
2'b00: 1bit mode 
2'b01: 2bit mode 
2'b10: 4bit mode 


2911: reserved 


[7:0] 5 | Command Buffer content 
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6.5.6.2 Main Layer Instruction Format 

There are 9 main layer instructions: 
WBYT: Write one byte DATA To SPI Nand 
RBYT: Read one byte DATA from SPI Nand to Register 
MWDT: Write DATA (from Main RAM) To SPI Nand 
MRDT: Read DATA from SPI Nand (to Main RAM) 
SWDT: Write DATA (from Spare RAM) To SPI Nand 
SRDT: Read DATA from SPI Nand (to Spare RAM) 
DUMY: Send 1 byte Dummy data 
EXEC: Sub СМО Execute 
DONE: All CMD is done 


о o мол > оо [о = 


The formats of them as following: 


Main Layer Instruction Format 


15 14 13 12 11 10 9 8 7^0 


MICR CODE (0x0) Rsv | ADD |BIT MODE DATA 


MICR_CODE (0x1) Reserved |BIT_MODE Reserved 


MICR_CODE (0x2) Reserved |BIT_MODE Reserved 


MICR_CODE (0x3) Reserved |BIT_MODE Reserved 


MICR_CODE (0x4) Reserved |BIT_MODE Reserved 


MICR. CODE (0x5) Reserved |BIT MODE Reserved 


MICR CODE (0x6) Reserved |BIT MODE Reserved 


MICR. CODE (0хЕ) Reserved |МУ5| CHK MASK 


MICR_CODE (0хЕ) Reserved 


Instruction 
Width | Description 
(abbr.) 


MICR_CODE [15:12] Write data Micr-code high 


ADD [10] 1 It is used only when the read or write multiply 
page. 
When read/write multiply page, the address 
should be added every time, this bit indicate this 
BYTE of address should be added every time, 
the added step is configured in register. 
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Instruction 
Description 
(abbr.) 


If read/write only one page, this bit need not care. 


0. Don'tadd 
Added by set step every page 


BIT MODE Bit mode of bus width 
0: 1bit mode 
1: 2bits mode 
2: 4bits mode 


3: reserved 


DATA [7:0] mM Write data 


MVS 1 Move Status 
If this bit is set, then the read feature status will 
move to set internal RAM address 


CHK STS 1 Check Status 
0: check bit 0 of masked data 
1: check bit 1 of masked data 


MASK [7:0] Mask data. 
For the get feature command, the command 
should write for some time to loop for the status is 
meet some condition, the mask data is used to 
filter the checking bit of the get feature data. It 
should just one bit valid. 
It should co-work with the CHK bit. 
Eg. MASK = 8720000 0001, CHK=0. 
It means check if bit 0 is 0, if it is, then end ,else 
loop. 
Eg. MASK = 8'b0000 1000, СНК=1. 
It means check if bit 3 is 1, if itis, then end, else 
loop. 
Eg. MASK = 8'b0000 0000, then no check 


6.5.6.3 Main Layer Instruction Examples 


To work properly, the registers configuration and instructions should cooperate in 
seemliness. This section will illustrate how to use the above instructions and properly 
registers when accessing one type of Nand Flash. For general purpose functions such 
as Reset, Read ID, Read Status etc, refer to the following examples. 
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6.5.6.3.1 Reset 


Register Configure 


>n 
СИ ООО 


бале U мне CMD иде 
010060 17 ине ADDR “0x00 
NANDO IÑSTƏIIS:00] - 0xF000 


6.5.6.3.2 Get Feature 


Register Configure 


мю 
TU EETUTETECI 


6.5.6.3.3 Set Feature 


Register Configure 


Instruction List Program Code In Register 
0x001F /ANrite СМО "Ox1F" NANDC INSTO[15:00] = 0x000F 
0x00A0 // Feature Address NANDC INSTO[831:16] = 0x00A0 
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Register Configure 
0x0000 // Write “0x00” NANDC_INST1[15:00] = 0x0000 
0хЕ000 // Instruction Execute NANDC_INST1[31:16] = 0xE000 


0хҒ000 // Done NANDC_INST2[15:00] = OxF000 


6.5.6.3.4 Write with ECC Enable (2K Byte) 


MAIN SIZE = 10'h3FF (1K Bytes) || «NS || 
<  — 


SPAR SIZE = 8’h1F (32 Bytes) 


SECTOR NUM = Sh! (2 Sector 
NANDC STAT ADDR = 32’hxx (not 0) a 
0x0032 // CMD “program x4" 
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0x0400 // ADDR 00 (step) 


//Read Status NANDC INST7[31:16] = 0x1000 
//Execute until bit0=0 NANDC INST8[15:00] = OxE201 
0хҒ000 // DONE NANDC_INST8[31:16] = OxF000 


6.5.6.3.5 Read with ECC Enable (2K Byte) 


MAIN SIZE = 10'h3FF (1K Bytes) 

ЗРАК SIZE = 8h1F (82 Bytes) 

SECTOR NUM = Sh (2 Sector 
rus 
D0400 //ADDR 00 (stop x 
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Register Configure 


0x1000 // Read Status МАМОС INST3[31:16] = 0x1000 


0хЕ001 // Execute until bit0=0 NANDC_INST4[15:00] = 0хЕ001 
0x006B // CMD 6B (read x4) NANDC_INST4[31:16] = 0x006B 
0x0000 // ADDR 00 NANDC_INST5[15:00] = 0x0000 
0x0000 // ADDR 00 NANDC_INST5[31:16] = 0x0000 
0х6000 // Dummy NANDC INST6[15:00] = 0x6000 
0x5200 /І SRDT (x4) NANDC_INST6[31:16] = 0x5200 


0хЕ000 // Execute 


NANDC_INST7[15:00] = 0хЕ000 
0x006B // CMD 6B (read x4) МАМОС INST7[31:16]. = 0x006B 


0x0000 // ADDR 00 NANDC INST8[15:00] = 0x0000 


0x0000 // ADDR 00 NANDC_INST8[31:16] = 0x0000 


0x6000 // Dummy NANDC INST9[15:00] = 0x6000 


0x3200 // MRDT (x4) NANDOC INST9[31:16] = 0x3200 
0xE000 // Execute NANDC_INSTA[15:00] = 0xE000 
OxF000 // DONE МАМОС INSTA[31:16] = 0хҒ000 


6.5.7 Control Registers 


6.5.7.1 Memory map 


ARM Base address: 0х20В0 0000 


СТИТУТ 
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отым» [э [Deepen 
ee Г у 


NANDC INSTO- 
NANDC INSTF 


NANDC POLYO NANDC Polynomial 0 
NANDC POLY1 NANDC Polynomial 1 


NANDC Micro Instructions 0-Е 


0х0000- 
0х0008 


0x00DC PHY_CFG PHY Configure 
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озим» [э r—sc 
ЕЕ | ЕЕ | status 1 

0x00F8- 

ОХООЕС 

mw | [ou — 
| Snfe wp hid initialization | | Snfe wp hid initialization | hld initialization 

0x011C- 
Е 
СТТН 


0х013С SNFC SUBINST76 Snfc sub instruction 7 and 6 
0х0140 SNFC SUBINST98 Snfc sub instruction 9 and 8 


6.5.7.2 Register Descriptions 
6.5.7.2.1 NANDC Start Register 
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0x0000 NANDC Start Register (Reset 0x4000 0000) NANDC START 


A ЕЕЕ pip RC 


NANDC_RB 
Reserved 
N САТ 


BEEN 


| туре | 


МАМОС_МАШО СИС When the Controller is working, 
this bit will set to 1'b1 to 
indicate it. 

1: NANDC is working. 
0: NANDC is idle 

NANDC RBN [30] This bit indicates whether the 
NandFlash is busy reading or 
writing. 

1: NandFlash is idle 
0: NandFlash is busy 


NANDC RBN ONT | [29:28] 2'h0 These 2 bits recorded the 
occurred number of 
NANDC_ RBN is busy. 
It can be used to judge if the 
previously operation is valid, 
e.g. 
“Nand Reset” need 1 busy, 
“Nand Read ID” need 0 busy, 
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and so on. 

2'h0: No busy status occurred 
2'h1: 1 busy status occurred. 
2'h2: 2 busy status occurred. 
2'h3: 3 busy status or more 
occurred 


— NANDC CMDCLR signal. 
When the Controller suffered 
some unexpected interrupt, 
such as timeout interrupt, then 
write 1 to this bit will reset all 
the FSM inside and some 
relative registers. 

It is auto cleared to 1'bO after 
write. 

NANDC START WO 1hO МАМОС Start Signal. 

When write 1'h1 to this bit, the 
Control will work until the 
process is done. 

It is auto cleared to 1'bO after 
write. 


6.5.7.2.2 NANDC Configure Register 0 
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NANDC Configure Register O(Reset 0x0000 0800) NANDC COM CFGO 
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SECTOR NUM REPEAT NUM 


Field Name R/W | Reset Description 
Value 


MAST ENDIA | [31:30] | RW | 210 Master to RAM Burst Endian, either write or read. 
N 2'b00: ABCD => ABCD; 

2'b01: ABCD => DCBA; 

2'b10: ABCD => CDAB; 

2'b11: ABCD => ВАРС; 


а ГГ 0 


SECTOR МО | [28:24] | RW | 570 Sector Number. 

M 50: Sector number is 1 
5'h1: Sector number is 2. 
5'h1F: Sector number is 32. 
This register indicate the sector number of one page, it 
should work in company with the sector size register. 
e.g. If the page size is 4K, and the sector size is 1K, 
then Sector number is 4, if the sector size is 512Byte, 
then Sector number is 8. 
When in only Master mode, this register is just for 
main part, the only part sector num should configure in 
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REPEAT NU | [23:16] | RW Repeat Number of the Micro-Instruction Sequence. 
8'h0: Repeat number is 1. 
8'h1: Repeat number is 2. 
8'hFF: Repeat number is 256. 
This register can be regard as the page number, it can 
be used to continually read or write multiple page 
within once process. It will decreases the number of 
interrupt that software need to process and speed up 
the total data throughputs 
Note that, this is used for NANDC AUTO MODE only, 
for the other mode, this register is invalid. 

110 


NANDC WPN | [15] 
BUS WIDTH | [14] = 
R/W 
R/W 


Nand write protection. 
0: Protection 


1: Not Protection. 


Nand Flash Bus Wiath 
0: x08 device 
1: x16 device 
SPAR ONLY 


. INFO PROV 
ID 


SECNUM IN | [12] 
INST 


Sector Number In Instruction. 


0: Sector Number is configured in the register 


ТО Software need provides only info data for Spare Area. 
0: All spare info/ECC/reserved data provided 
1: Just spare info data provided 
Normally, the spare area is made up of "info", “ЕСС” 
and some "reserved" data. To simplify the 
configuring, software can just provided the useful "info" 
data instead of all the spare data. 
e.g. 
Spare total size=16bytes where useful data size = 
4bytes, ECC used size = 4 bytes, reserved data size = 
8 bytes. 
If SPAR ONLY INFO = О, then software should write 
all 16 bytes data to spare area buffer. 
Else if SPARE DLEN СҒО-і1, then software just 
need write 4 bytes data (useful data) to spare area 
buffer. 
Note: this register is just worked in Auto Mode. 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 176 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(СЗ SPREADTRUM | ммм ||| 5677310/5С87316 Device Specification - 


1: Sector Number is configured in instruction inside 
For 4 read or write Micro-Instruction of INST MRDT / 
INST MWDT / INST SRDT / INST SWDT, the sector 
number of it will process can be configured in the 
register or in the instruction itself. 

When the Nand Controller is worked in Auto Mode 
(Master and Nand are all valid), controller should know 
the sector number in advance to prepare the data, and 
in this case, the sector number should be configured in 
register. 

When the Nand Controller is worked in Master Mode 
(only Master work), the main and spare part should be 
configured to different sector number, in this case, the 
main and spare sector number should be configured 
separately to keep flexible 


DETECT ALL | [11] R/W Detect if the Flash area is all OXFF, which means it is 
erased but not be write. 
0: Not detected 
1: Detected. 
If it set 1, then if the Flash is all OXFF, then the ECC 
module won't do decoder process, and return with 
ECC status bit [7] = 1 to indicate it. 


CS SEL [10:9] | R/W CS Select 
2'b0: CSO is Select 
2'b1: CS1 is Select 
2'b2: CS2 is select 
2'b3: CS3 is select 

NANDC RW R/W NANDC Read or Write ( ECC Decode or Encode) 
0: NANDC Read / ECC Decode 
1: NANDC Write / ECC Encode 
This register indicates the nand operation is read or 
writes. When the ECC is enabled, it also indicates the 
ECC is encoded or decode. 


|а е 
R/W 1'hO 


MAIN SPAR . Main and Spare is Apart scenario or Joint scenario 
0: Main and Spare is Joint scenario 
1: Main and Spare is Apart scenario. 


For Page size is 512Byte, the nand has no random 
read command, the main and spare part data can't 
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read or write separately in once operation, it can only 
be read/write in sequentially, and the spare data 
should near following the main data in the ping-pong 
buffer, but not in the spare buffer, in this case, we say 
they are in Joint scenario. 

For Page Size other than 512Byte (eg. 2k/4k/8k), the 
nand has random read command, the main and spare 
part data can be read or write separately in once 
operation, the spare data will store in the spare buffer, 
but not in the ping-pong buffer that following the main 
data, in this case, we say they are Apart scenario. 
By the way, the 2k/4k/8k can be configured as Joint 
scenario. 


SPAR USE R/W Spare Part Used 
0: Spare part not used 
1: Spare part used 
This register indicates if this operation including the 
nand spares part data. 


MAIN_USE [4] R/W | 1'h0 Main Part Used 
0: Main part not used. 
1: Main part used 
This register indicates if this operation including the 
nand main part data. 


[je [юш [sx — 


ЕСС_ЕМ [2] R/W. | 10 ECC Enable 
0: ECC disable 
1: ECC enables 
This register indicates if the ECC is enabled or not. It is 
valid only in NANDC auto mode. 
NANDC MOD | [1:0] R/W | 1’hO NANDC work mode 
E 2500: NANDC auto mode 
2'b01: NANDC only master mode 
2'b10: NANDC only nand mode 
2'b11: NANDC only ECC mode 


6.5.7.2.3 NANDC Configure Register 1 
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NANDC Configure 1(Reset 0x0000 0000) NANDC COM CFG1 
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ЕЛ 
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Rsv SPAR_INFO_SIZE SPAR_SIZE 
RO R/W RO R/W 


INTF_TYPE MAIN _SIZE 


Field Name R/W Reset | Description 
Value 


SPAR INFO SI | [30:24] RAN 7'hO Spare data info size (Unit: Byte) 

2Е 7ћ0: 0 Byte 
7T'h1:1 Byte 
7'h40: 64 Bytes 
»7'h40: reserved 
This controller can protect the spare area data, this 
register indicate the protected spare area data info 
size of one sector, but not the whole spare area. 
E.g. if the whole spare area is 64 Bytes for 2K page 
size, the sector number is 2, then the spare sector 
size if 32 Bytes. 
In this 32 Bytes, some for ECC data and other for 
spare info, if the ECC mode is 3, then ECC data 
has hold 14 bytes, and the real spare info size 
would be little than (32-14-16) bytes. 


SPAR SIZE [22:16] RAN 7'hO Spare area size (Unit: Byte) 
7'hO: 1 Byte 
7h7F : 128 Bytes 
This register indicates the spare area data size of 
one sector, not the whole spare area. 
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E.g. If the whole spare area is 64 Bytes for 2K page 
size, and the sector number is 2, then this spare 
size should be 8431, but not 8'd63 


INTERNAL CE | When Read of ONFIS. 


N EN The REN duty cycle has a fix value, if the low or 
high is too large, it violate the protocol. Then some 
CEN should inserted in it. 


111: inserted cen when read busy. 


110: not inserted cen when read busy. 


INTF TYPE [14:12] RAN 3’ho Nand Interface type 
0: ONFI 1.0 (Legacy Interface/SDR) 
1: ONFI 2.0 
2: ONFI 3.0 (Toggle DDR) 
3: SPI Nand interface 
Others: reserved 


MAIN_SIZE [10:0] RAN 11'h0 One main data sector size. (Unit: Byte) 
11'h0: 1 Byte 
11'h3FF: 1024 Bytes 
11'h47F: 1152 Bytes (max) 
The main size is not the whole main part data, but 
one sector data size. E.g. 
If the whole main area is 2k Bytes for 2k page size, 
the sector number is 2, then the main size is 1k 
byte. For this design, the ping-pong size is 1k bytes 
for each buffer, and then the max MAIN SIZE is 1k 
bytes. 


6.5.7.2.4 NANDC Configure Register 2 
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0х000С NANDC Configure Register 2(Reset 0x2000 0000) NANDC COM CFG2 


а ЕЕЕ ЫЕ А ЕЕ 


SPAR SECTOR NUM SPAR INFO POSITION 


ECC MODE ECC STR SEC IND ECC POSITION 


R/W R/W 


е] мм | mm | m | 


Field Мате R/W Reset | Description 
Value 


ACE HIGH EN | [30] R/W ТО Whether the ACE period is high or low when the 
interface is ONFI3 or Toggle Mode 
0: 00515 low when in ACE period 
1: DQS is high when іп ACE period 
CDQSS HIGH | [29] RW Thi Whether the CDQSS period is high or low when the 
EN interface is ONFI3 or Toggle Mode 
0: 00515 low when in CDQSS period 
1: 00515 high when in CDQSS period 


SPAR_SECTO | [28:24] R/W 5’hO Spare Sector Numbers 

R_NUM 5'h0: Sector number is 1 
5’h1F: Sector number is 32 
This register is used for only Master mode. For only 
Master mode, software can configure the main and 
spare for different sector numbers. 
This provides a flexible for software to use the only 
Master mode 
For other mode, it is not used, and same as main 
sector number. 
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SPAR INFO P | [22:16] : Spare data info position in the spare area (Unit: 
Byte) 
This controller can protect the spare area data, this 
register indicate the position of protected first byte 


ECC MODE [15:12] : 
ЋО: 1 bit ECC 
ht: 2 bits ECC 
'h2: 4 bits ECC 
'h3: 8 bits ECC 
'"h4: 12bits ECC 
'h5: 16685 ECC 
"6: 24bits ECC 
'h7: 4061$ ECC 
'h8: 60bits ECC 
'h8: Reserved. 


ECC STR SE | [11:7] | ECC Start Sector Number Indication 

C IND 5'h0: 1 Byte location 
5'h1F: 32 Bytes location 
This register is just for only ECC mode only. For 
only ECC mode, the ECC spare data can be 
configured to calculation starting from any other 
sector not only sector 0. 
This provides a flexible for software to use the only 
ECC mode. 


[jm [° [m но 

ECC POSITIO | [6:0] R/W 770 ECC Position in Spare Sector (Unit: Byte) 

N This register indicates the ECC position in spare 
sector area. 


6.5.7.2.5 NANDC Interrupt Register 
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0x0010 NANDC Interrupt Register (Reset 0x0000 0000) NANDC INT 


(es pss ES Е a 


Reserved Е Е Reserved d 


т” å БОП DEAA 


B i : С gg 


ЕЕ: BEG оо 


Value 
usa mi 
стоном aw [un [so [me | азоо Sans Wash om us __ 
Гони [ies [mo [ne [anoen poen menoras — 
wem [es [о [ne СЕ 
товоне н [әш [ко [mo [мерс поили _ 
[ emm [m ОИ 
wrwesrs [ns [mo [no СЕ 
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мт роне ГЕ СЕ no СЗО 
[ нее [ate ОО 
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6.5.7.2.6 NANDC Timing0 Register 


0x0014 NANDC Timing0 configure (Reset 0x0045_010A) NANDC TIMINGO 


R/W 


| o m YOS om | mw о 


Field Name Description 


NANDC. ACS [31:27] R/W { Ale / Cle Start timing (Unit: Clock) 
0: 1clock 


1: 2clocks 


The typical value of the ACS (refer to tCLS or tALS 
in the Nand FLASH specification) is Ons. 


NANDC ACE [26:22] RAN | Ale / Cle End timing (Unit: Clock) 
0: 1 clock 
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NANDC RDS | [21:16] 


NANDC ВРЕ | [15:11] 


NANDC RWH | [10:6] 
NANDC RWL. | [5:0] 


The timing diagram 


SC7731G/SC8731G Device Specification 


1: 2clocks 


The typical value of the ACE (refer to tCLH or tALH 
in the Nand FLASH specification) is 10ns. 

Read Start timing (Unit: Clock) 

0: 1clock 


1: 2clocks 


When Read, it corresponding to tRR, and its typical 
value is 20ns; 


Correspoding to tRPRE 


Read End timing (Unit: Clock) 
0: 1 clock 


1: 2clocks 


When Read, it approximately corresponding to tOH 
or tROH(15ns), the really RWE should subtract 
RWH, so the typical value is 5ns 


Corresponding to tRPST 


Read / Write High timing (Unit: Clock 
0: 1 clock 


1: 2clocks 


The minimal value of the RWH (refer to tWH or 
tREH in the Nand FLASH specification) is ranged 
from 10ns to 20ns. 

Read / Write Low timing (Unit: Clock 

0-1: Reserved. 

2: Sclocks 

4: 4clocks 


The minimal value of the RWL (refer to tWP or tRP 
in the Nand FLASH specification) is ranged from 
12ns to 60ns. 

Note: it should be bigger than 1, if you set value of 
0 or 1, then it force set it to 2. 
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АСБ | | ACS i | 


| | | | кун —Rwu< 


'RWE RWL epe 4- RWE >} 


Ф ке RWE —> 
—»RWL«X- | E 


Note: The default values of these timing parameters are based on the clock frequency of 153.6 MHz, 
and 1 clocks need 1000/153.6 = 6.5ns 


6.5.7.2.7 NANDC Timing1 Register 


0x0018 NANDC Timing1 configure (Reset 0x028A0000) NANDC TIMING1 


EIEICIEIEIEJCIEJEJEIEIEREIEREIERE 


Type 


Rsv CLO CL1 RDI 


Type 


Field Name R/W Reset | Description 
Value 


[7 je qe [m ООО 
WTE [30:26] RAN 50 Valid when write. 
Corresponding to tWPST 
WTS [25:21] RAN 5'h5 Valid when write 
Corresponding to tWPRE 
WTI [20:16] R/W 50 Valid when Write 
Correspoing to tAR. 
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[14:10] Invalid cycles before ALE rise 


[9:5] Invalid cycles after ALE fall 
[4:0] RAN 50 Valid when Read. 
Corresponding to tCDQSS. 
CEN/CLE/ALE fall to REN low 


6.5.7.2.8 NANDC Timing2 Register 


0x001C NANDC Timing1 configure (Reset 0x00000000) NANDC TIMING2 


С BEER HIS EZ IE SS paui 


Reserved 


Type 


а БИ IRR GS EC RC SRI RR ERI CRI RO 


Reserved 


Type RO RW | RW | RW 


Field Name R/W Reset | Description 
Value 


DQS FORCE | [2] R/W T'ho When Set feature, the DQS should be force high, 
HIGH this is defined in ONFI specification. 
0: dqs not force high 
1: dqs force high 
RD POINT IN |[1] R/W 1'h0 Read Pointer Indication 
D 0: sample window is before the very sample point 
1: sample window is after the very sample point 
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Because the loop back of REN signal is 
asynchronous with nandc clock, so two clocks 
synchronous delay is made which will give a drift 
from the very sample point, set 0 or 1 will set this 
uncertainty window. See following figure for detail. 
When RD POINT SEL = 1, this register is not 
valid. 


RD POINT SE Read Pointer Indication Selection 

L 0: use new method which save timing (default) 
1: use old method which needs more timing to read 
one data. 


"The window is is "оп the v very ri 
( sample point, but the price is 


_~_! шш RWL time bm 2 


t0: RWL Time 
PCT PUE < —-—RWL--» 
RWL [==> |-> | + `X `> t0': reduced RWL time 


Y | tl: RWH Time 
t2: REN delay from 


ТО АР) | C oL controlor to PAD 
| Ш F | 13: Мапа delay from REN 
10 бою || | 522 s negedge to data output. 
Ig! g | t4: Data delay from PAD to 


REN (controlor) 


REN (PAD) 


Figure А (RD POINT SEL-1) controlor. 
— RD POINT IND-O — — RE POINT INDE — t5: REN loop back delay 
The uncertainty window is before ' Thi rtaint di ft the _ 
the very right sample point. Қ УП ышы = у л (t5 = [9 + 14) 
REN (controlor) <ФҒб--0--»ө6--1--»>: = — ро ee 


RWL- -RWH- RWL- > [| | | 
= >< > Ne DE Our chip delay window 


Before Sample Window 
(LookBack) 


__ _____ After Sample Window 
IO (controlor) š 


Figure В (RD _POINT_SEL=0) 


As an example 


FigureA tO(RWL) И (АМН) {2 t3 t4 
Clocks 6 5 1 2 2 
FigureB КО (RWL?) t1(RWH) t2 t3 t4 
Clocks 3 5 1 2 2 


Previously, because the pad has large input (t2) and output (t4) delay, the real REN signal should be 
configured to larger than the spec. defined, it cost more time than really need. 


In Figure A, according to the Nand specification, the sampling action should occurred on the positive 
edge of REN, so the RWL is set equal to t0, and it cost 6 clocks. 
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To shorten data reading time, software should decrease the RWL, but the t2, t3, t4 are not controlled 
by internal Nand Controller. If you do sample data in posedge REN, the RWL can't be shorten. 


In FigureB, we use the loop back signal of REN, called it (REN B), to sample the data. Because the 
REN and 10 has same output and input delay, they are timing balanced, and we in theory can sample it 
directly at the posedge edge of REN B, to omit the effect of asynchronous, we used two clock delay to 
synchronize it, and then the uncertainty is introduced, and the RD POINT IND is to adjust the 
uncertainty window. RD POINT IN-0, the window is before the right point, and RD POINT IN-1, the 
window is after the right point. 


6.5.7.2.9 NANDC RAM Address Register 


0x002C NANDC seed address NANDC SEED ADDR 
ЕЕ a a fl PE 
| Name | 


NANDC_MAIN_ADDR NANDC_SPAR_ADDR NANDC_STAT_ADDR/ NANDC_SEED_ADDR 


Type 


NANDC_MAIN_ADDR NANDC_SPAR_ADDR NANDC_STAT_ADDR / NANDC_SEED_ADDR 


Field Name № Description 


NANDC. MAIN ADD | [31:0] | RW ! МАМОС main area data address 

R Specially, if the address is configured to 
32'hFFFF_FFFF when Nand Read (not when 
write), it means that it need not to do the moving 
operation 

NANDC SPAR AD | [31:0] | RW ! МАМОС spare area data address 

DR Specially, if the address is configured to 
32'hFFFF FFFF when Nand Read (not when 
write), it means that it need not to do the moving 
operation. 
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КРВ 5РРЕАОТВШМ' 


NANDC STAT ADD | [31:0] | RW | 320 


В 


NANDC SEED AD | [31:0] | RW |32780 


DR 


V0.2 


NANDC Status Match Register 


SC7731G/SC8731G Device Specification 


МАМОС Status address 


This register act as three functions, it indicated the 
ID/Nand Status/ECC return status moving RAM 
adaress. 


Primarily, the status is stored in the registers, but 
once the number of status is more than the 
registers can be stored, then it should be move to 
specified RAM address. 


Specially, if the address is configured to 
32'hFFFF FFFF when Nand Read (not when 
write), it means that it need not to do the moving 
operation. 


МАМОС Seed address. 


For each page, there are 4 different seeds are 
loaded, 1 for 2 bits, 


Seed0 for bit[0] / bit[4] 
Seed! for bit[1] / bit[5] 
Seed? for bit[2] / bit[6] 
Seed3 for bit[3] / bit[7] 


If the repeat page number bigger than 1, then the 
address added step is 4 words. Eg. 


First address: 0x0000 0000 
Second address: 0x0000 0010 
Third addrss: 0x0000 0020 
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0x0030 NANDC Status Match (Reset 0x0000 0000) NANDC STSMCH 


ESP ЕДА ESSA ЕЛЕНЕ ЕЕЕ С 


ERR STSMCH NUM Reserved 


HER ЕЕЕ С А ЕЕЕ ЗЕЕ В 


NANDC STSMCH MASK NANDC STSMCH VALUE 


Type RW R/W 


Field Name R/W | Reset | Description 
Value 


ERR_STSMCH_NU | [31:24] 870 Error Status Match Number. 
M When the Error status matched, this read only 
register indicated the error repeat number. 


NANDC STSMCH  |[17] RAW |1'bO МАМОС Status Match Select. 
SEL 1760: equal match case (default) 
161: not equal match case 
The match condition can be configured to two 
different cases. 
Case0 satisfied the following equation: 
((MSK & VAL ) == (MSK & STS)) & (MSK !=0) 
Сазе1 satisfied the following equation: 
((MSK & VAL ) != (MSK & STS)) & (MSK !=0) 


NANDC_STSMCH__ | [16] RAW | 10 МАМОС Status Match Stop Enable. 

STOP EN When the Status is matched, whether the NANDC 
process is stop (reset) or continue processing. 
160: Not stop, continue processing. 
1b1: Stop & Reset 
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NANDC STSMCH  |[15:8] | RW NANDC Status Match Mask 

MASK In NANDC auto Write mode, whenever the write 
status is match the set value, then the match 
interrupt will occurred ( when this interrupt is 
enabled). 
This register is the match mask register. 


NANDC_STSMCH__ | [7:0] R/W NANDC Status Match Value 

VALUE In NANDC auto Write mode, whenever the write 
status is match the set value, then the match 
interrupt will occurred ( when this interrupt is 
enabled). 
This register is the match value register. 


6.5.7.2.11 NANDC Time out Register 


0x0034 NANDC Time Out Register (Reset 0x0040_0000) NANDC_TIMEOUT 


Е В АП ПА RR 


тс 
TIMEOUT 
туре | 


TIMEOUT 


Type 


Field Name R/W Reset | Description 
Value 


REPT CLR EN | [31] R/W 1'h0 Repeat Clear Timeout Counter Enable 
0: Repeat Clear disable 
1: Repeat Clear enabled. 
If the Block Repeat number is too large, then the 
timeout counter will be not enough to count it, to 
solve this problem, software can enable this bit to 
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periodicity clear the counter after the repeat 
number added 1. 


TIMEOUT [30:0] R/W 31h40 | NANDC Timeout Counter 
0000 | Unit is AHB Clock. 


6.5.7.2.12 NANDC Configure Register 3 


0x0038 NANDC Configure Register 3(Reset 0x2000 0000) NANDC COM CFG3 


Sa ЕЕ ES RS 


Reserved SEED LOOP CNT 


RO R/W 


ЕЕ ЕДЕ Е s ЗС ЕЛ ЕЛЕУ 


Reserved 


Type RO RW | RW | RW 


Field Name R/W Reset | Description 
Value 


SEED LOOP -CNT | [25:16] | RW 10'h0 | Seed loop counter. 
When SEED LOOP EN is enable, this register 
indicate how many bytes to loop back. 
0: 1 byte 
1: 2bytes 
1023: 1024bytes. 
Note: 
When the POLY4R1 is зе to 1, then this counter 
should be multiple of 4. 
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SEED LOOP EN |[2] Seed loop enable or disable. 
0: Disable 
1: Enable. 


The seed should change in every page, if the read 
or write page in once operation is too large, the 


seed will repeat , then software may set this 


register to let the seed loop back to re-set the seed 
of randomizer. 


POLYA4R1 SEL [1] RAN Use 4 polynomials or 1 polynomial. 
0: use 1 polynomial 
1: use 4 polynomial 
RANDOM EN R/W Randomizer enable or disable 
0: Disable 
1: Enable 


6.5.7.2.13 NANDC Siatus Register 


0x0040 NANDC Status 0~3 NANDC_STATUSO 
0x0044 NANDC Status 4~7 NANDC_STATUS1 
0x0048 NANDC Status 8~11 NANDC_STATUS2 


0x004C NANDC Status 11~15 NANDC_STATUS3 


TER HEISE RON ЕЕ АЕ 


NANDC STATUS З NANDC STATUS 2 


Type 


Fa Pb ЗЕТ ЗЕ E ЕЧ БЕЯ 


NANDC STATUS 1 NANDC STATUS 0 


Type 
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Field Name R/W | Reset | Description 
Value 


NANDC STATUS 3 [31:24] [RO |8 | МАМОС ID ог Мапа Status or ECC result 3 


NANDC STATUS 2 [23:16] [Ro [вм | МАМОС ID or Мапа Status or ECC result 2 
NANDC. STATUS 1 [15:8] [RO |в | МАМОС ID or Мапа Status or ECC result 1 
NANDC STATUS 0 [7:0] [RO |8” | МАМОС ID or Мапа Status or ECC result 0 


These four 32bits registers will implement three functions. 


1. ID register. 
2. Nand Status register 
3. ECC return register. 


When used micro-instruction INST GETD, the returned status or ID will display on these registers; 
when used NANDC read with ECC decoding, the decoded ECC status will also display on these 
registers. These functions won't happen at the same time, so they share the same registers and 
implement different functions at different time. 


When this register active as ID or Nand Status register, the 8 bits МАМОС STATUS is one byte of the 
whole register. 


ID STATUS 


Note: When used micro-instruction INST GETD, the data part will indicate how many bytes will be 
returned. 


When this register active as ECC status register, the 8 bits МАМОС STATUS can be divided as three 


ECC ERR STSO ECC ERR NUMO 


Field Name Reset | Description 
Value 


ECC ERR STSO [7:6] It indicates the ECC Error Status 
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2'b00: indicate No Error. (Jump out from SS) 


2'b01: indicate Errors can be corrected. (Jump 
out from search done in internal CHIEN). 


2'b10: indicate all OXFF value 
2'b11: indicate Errors can't be corrected. (Jump 
out from ELP step ог Jump from search done in 
last CHIEN). 

ECC ERR NUMO [5:0] | It indicates the ECC Error numbers. 
6'h0: indicate no error. 


6'h3F: indicate more errors that can't be 
corrected. 


>6'ћ0 & «6'h3F: indicate the error numbers. 


Note1: 
When the ECC ERR. NUM value is 0x0, then it means the corresponding sectors’ ECC is not decoded 


or there is no error occurred. 
When the ECC. ERR. NUM is all 0x3F, then it means the corresponding sectors’ ЕСС is decoded and 
the error number is out of the capacity of the decoder. 


When the ECC. ERR. NUM and ECC ЕВА STS register are arranged in pairs, it has the different 
meanings: (suppose the ECC correct capacity is "t", and error number is “г” 


ECC ERR STS | ECC ERR NUM | Status 


No Error When there are large amount 
errors, maybe this situation 


Errors In Capacity 


Errors but not sure (in or | Not Sure 
out of capacity) (especially for ECC mode 0) 


Errors In Capacity 


Errors but not sure Not sure 


(in or out of capacity) (especially for ECC mode 1) 


Errors Out of Capacity 


Errors Out of Capacity 


Note2: 


There are just 4 ECC result return registers and can occupy 4х4=16 ЕСС result, when the ECC times 
is bigger than 16 , it should be move to specified RAM address where set in the 
NANDC STAT ADDR. 
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6.5.7.2.14 NANDC Micro-Instruction Register 


0x0060 - Micro-Instruction Register 0 - NANDC INST 0 
0x009C Micro-Instruction Register F ^ NANDC INST F 


ДЕЗЕ ЕЗ EE И АЕ ЕВА 


NANDC INST 


~ 


БОЯ СИ DD ЕЕ ЕЕЕ 


NANDC INST 


~ 


Неја Мате R/W | Reset | Description 
Value 
NANDC INST [31:0] | RW | 1610 | The micro-instruction 
Or set data registers. 


Note 1: 


The micro-instruction is 16bytes, and the max instruction is 24 items. 
Note 2: 


For SETD instruction, the set number of byte is set in instruction, and the set data in these registers 
which may re-use these registers. 

NANDC_INST_F for set register 0, and NANDC INST E for set register 1, and МАМОС INST D for 
set register 2, and so on. 


For ONFI2.0/3.0/Toggle mode, the set data should set twice 


6.5.7.2.15 NANDC Polynomial Register 
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0x00BC NANDC Polynomial 3 
ШЕ ЕЕ ЕЛ ae ЕЕ 
Lol NNNM ИИ ЕЕ 


NANDC POLYO/1/2/3 


Type RW 


 Я ЕЛЕ ЕЕ ЕЕЕ ЕЛ 0 ЛЕЛЕ 


NANDC_POLY0/1/2/3 


~ 


Неја Мате R/W | Reset | Description 
Маше 


NANDC POLYO [31:0] | RW | 3210 NandC Randomizer Polynomials 0 - 3. Either 
NANDC POLY1 Fibonacci or Galois circuit, the configuration of the 
NANDC POLY2 polynomial is the same. For example: 
МАМОС POLY3 Y = XM3 + XM + Х^З + ХМ +1 
The set value should be 13'b1 0000 0000 1101. 
The MSB indicate the length of polynomial, the 
value 1 bit position (add 1) indicate the tap of the 
polynomial. 
Notes: 
When use 1 polynomial (POLYA4R1 SEL = 0), the 8 
data I/O line use the same polynomial. 
When use 4 polynomial (POLYA4R1. SEL = 1), the 
polynomial usage as following: 
lO 1 Polynomial 4 Polynomials 
Polynomial[0] Polynomial[3] 
Polynomial[0] Polynomial[2] 
Polynomial[0] Polynomial[1] 
Polynomial[0] Polynomial[0] 
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Polynomial[0] Polynomial[3] 


Polynomial[0] Polynomial[2] 


Polynomial[0] Polynomial[1] 


Polynomial[0] Polynomial[0] 


6.5.7.2.16 NANDC Seed Register 


ro l= ее а ее [> КЗ 
С СС 


NANDC SEED 0/1/2/3 


Type RW 


Pec А В RR а А 


NANDC SEED 0 /1/2/3 


~ 


Неја Мате R/W | Reset | Description 
Value 


NANDC SEEDO [31:0] | RW |3210 | NandC Randomizer Seeds 0 ~ З. 
NANDC SEED! Either Fibonacci or Galois circuit, the configuration 
NANDG SEED2 format of the seed is the same. The MSB of seed 
"m, $.-*. should configure to the MSB of NANDC SEED 
register, and LSB of seed should configure to the 
LSB of NANDC. SEED register. 
If the given seed is MSB rightmost, and LSB 
leftmost, then the software should translate it 
before write to register. 
Please refer to the following figures for detail. 
Note 1: 
When in auto-mode (МАМОС MODE = 0), the 
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controller automatically control the loading of the 
seed from the set address (МАМОС SEED ADDR) 
for every page. And the software doesn't care this 
register. 

When in only-nand-mode (МАМОС MODE = 2), 
the controller can't control the loading of the seed, 
then the software should manually write the seed to 


these register for each polynomial. 
Note2: 


When use 1 polynomial (POLYA4R1 SEL = 0), the 8 
data ИО line use the same seed. 


When use 4 polynomial (POLY4R1_SEL = 1), the 


seeds usage as following: 


lO 1 Polynomial 4 Polynomials 


SEED[0] SEED [3] 

SEED [0] SEED [2] 
SEED [0] SEED [1] 
SEED [0] SEED [0] 
SEED [0] SEED [3] 
SEED [0] SEED [2] 
SEED [0] SEED [1] 
SEED [0] SEED [0] 


Ав an example, the polynomial — Y 2 X^13 + Х^4 + X^3 + X^1 + 1, if the initial value 
of register as they are configured in RED value, then the set seed value should be: 


1300 0110. 1101 0100 


OutPut 


> —> 4 3 [а 3 3 »[D'3——3»/D ° + [D s ID 3 
0) to, H HH АЈ W'H MW HW 0] 
R12 R11 R10 R9 R8 R7 R6 R5 R4 R3 R2 R1 RO 
XA13 Х^12 Х^11 Х^10 X^9 Х^8 Х^7 X^6 Х^5 Х^4 X^3 Х^2 Х^1 


Figure 6-13 Fibonacci LFSR Seed 
OutPut 


RO R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 


Figure 6-14 Galois LFSR Seed 


6.5.7.2.17 NANDC PHY Configure 
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0x00DC NandC PHY Configure NANDC_PHY_CFG 
| E EE IE Л ТЕЛЕ ІЛЕ Е 


Reserved 


Type 


ЕЕЕ В СЕА HON 


SMP RD EN DLY S 
Reserved 
EL 


5 


Неја Мате Туре | Reset | Description 
Value 


SMP RD EN DLY SEL | [2:0] RAN | 3'h3 Sample Read Enable delay selection 
0: no delay 
1: delay 1 clock 


6.5.7.2.18 NANDC DLLO Configure 
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0x00E0 NandC DLLO Configure NANDC_DLO 


| БА РАИ Е ДЕ 


Reserved 


Type 


7 


Reserved Ж Е DLO DLY SEL 


Field Name Type | Reset | Description 
Value 


[esp p рима 


DLO DLY CPST EN RAN |170 0: manual compensation by software 
1: auto compensation by dll 
DLO DLY INV [7] RAW | 1780 0: sample clock not invert 
1: sample clock invert 
ларва. fea [mw mer |арауштитотишња — — | 


Note: 


For ONFI/Toggle Мапа, it refer to сік sample posedge DQS signal when read 
For SPI Nand, it refer to output clock signal. 


6.5.7.2.19 МАМОС DLL1 Configure 
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0х00Е4 NandC DLL 1 Configure NANDC DL1 


PR РАР ЕЛЕ ЕЛЕ IR EE 


Reserved 


Reserved Ж Е DL1 DLY SEL 


Field Name Type | Reset | Description 
Value 


[esp p рима 


DL1 DLY CPST EN RAN |170 0: manual compensation by software 
1: auto compensation by dll 
DL1 DLY INV [7] RAW | 1780 0: sample clock not invert 
1: sample clock invert 
имза a [mw mer |олауштитотишња — — | 


Note: 


For ONFI/Toggle Nand, it refer to clk sample negedge DQS inv signal when read 


For SPI Nand, it refer to read clock sample signal. 


6.5.7.2.20 NANDC DLL2 Configure 
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0х00ЕЗ NandC DLL 2 Configure NANDC DL2 


PR ЕЕ ЕЛЕ ЕЛЕ ER EE 


Reserved 


Reserved Ж Е DL1 DLY SEL 


Field Name Type | Reset | Description 
Value 


[esp p dme 


DL2 DLY CPST EN RAN |170 0: manual compensation by software 
1: auto compensation by dll 
DL2 DLY INV [7] RAW | 1780 0: sample clock not invert 
1: sample clock invert 
[rav se fea [mw mer [or onmens 


Note: 


For ONFI/Toggle Nand, it refer to data out delay when Write 
For SPI Nand, it no used. 


6.5.7.2.21 NANDC DLL Configure 
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0х00ЕС NandC DLL Configure NANDC DLL 


С БА EEG ER Ee riyman 
DLL 


DLL PHASE INTER 
Reserved 
VAL 


DLL CPST THR ZUM _ | _ DLL INIT 


Value 
[emp o] em 7 
DLL CPST START [11] R/W | 10 0: DII compensation start by hardware 
1: dll compensation start by software 
ТЕТЕ [m [mw [mo ОО 


DLL CLR R/W | 10 DII clear by software 
0: not clear 
1: clear 

DLL EN [7] RAW | 1hO 0: dll disable 
1: dll enable 

DLL INT (во [mw [7  |brmiaise 
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6.5.7.2.22 NANDC DLL STSO 


0х00Ғ0 NandC Status 0 NANDC STSO 


вааай 


Reserved 


Type 


Reserved 


Field Name R/W |Reset | Description 
Value 


DLL CPST ST |] {во [|o | DLL compensation FSM status 
DLL ST [4:2] [RO [ano | DLL FSM status 


DLL ERROR [1] 1'h0 0: dll no error 

1: when dll unlock 
DLL LOCK Tho 0 : dll not lock 

1 : dll locked 


6.5.7.2.23 NANDC DLL STS1 
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NandC Status 1 NANDC STS1 
Este ЕҢ LIH EM RA SR 


RO 


PSU EAS 


DL0_DLY_SEL Rsv 


Type RO 


Value 
[qe qe [m СО 
парова. __|еоги|ео me осама 
[em qme me mee 7 
poose ЕС С [no СО ° ° | 
[m qm [me ee 
Гава [ива [m ne [ризм ° ° | 
[qm qme me [mem S 
Por — [es jm [m аа 


6.5.7.2.24 SNFC Common Contigure 
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RF CS SEL E B Reserved SNFC ADDR STEP SNFC LOOP TIMER 


SNFC LOOP TIMER 


R/W 


Field Name ula Description 


ВЕ CS SEL [31:30] | RW Í RF CS selection 
0:cs 0 
1: cs 1 
2/3: reserved 


ВЕ RX LSB [29] SPI Nand RX LSB endian 
ВЕ TX LSB [28] SPI Nand TX LSB endian 


SNFC ADDR STEP [23:20] | RW | 4'h1 It is used to set the added address step of every 
repeat page. 
1: the added step is 1 
2: the added step is 2. 


SNFC LOOP TIMER | [19:0] | RW |20'hFFF | This timer is used to set the get feature loop 
frequency. The unit is clock. 


6.5.7.2.25 SNFC Status 
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0x0104 SNFC Status SNFC STATUS 


Е LES 1 ИЛЕ ТЕЕ ЛЕТ 


Reserved STS CHK LOOP CNT 


ЖЕЛЕ ЕЧЕИ Е Е ee 


Reserved SNFC CURT STATE 


5 


RO 


Field Name R/W | Reset | Description 
Value 


STS СНК LOOP ONT | [19:16] 4'hO Status check loop counter. 
It is used to check how many loops of the check 
status processing. 


SNFC CURT STATE [6:2] [RO |510 | Snfc current state 


SNFC BUSY [1] 1'h0 0: snfc is idle 
1: snfc is busy 


[je [ee ee — S 


6.5.7.2.26 SNFC Get Features status 
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0x010C SNFC Get features SNFC FEATURE 


ÉN ЕЕЕ Л D Е В Е REIR ЕДЕ ЕТ 


SNFC FEATURES 


Type 


ЦАРА АРА А А А А ЕА 


SNFC FEATURES 


Type 


Field Name R/W | Reset | Description 
Value 


EE [31:0] |во | 32'h0 | SNFC Get features 


6.5.7.2.27 SNFC Clock Configure 


SNFC Clock Configure SNFC CLK CFG 


ESTEE ENS ad e etd ТИНА GR 


Reserved 


Type 


СІК ом M 


Reserved E Е Е x aq oe CLK OUT EN SEL 


ODE 
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Field Name Type | Reset | Description 
Value 


ОИ С.С | m ОО 
СЕК 2X ЕМ [10] R/W | 170 Sfc sample 2x en in sfc control , when sample 
clock use 2x ,this bit should enable 
CLK OUT 2X EN RAN | 1'hO Sfc phy clock out use 2x: 
0: not 2x 
1: use 2x 
CLK SAMPLE 2X PHASE R/W |1'hO Sfc phy sample 2x clock phase: 
0: phase 0 
1: phase 1 


CLK SAMPLE 2X EN Sfc phy sample clock use 2x 


CLK SAMPLE SEL RAW |170 Sfc read sample clock select 
0: clock from loop pad 
1: clock from dly line 


CLK OUT EN SEL [5:3] R/W | 370 CIk out enable delay sel 
0: no delay 
1: delay 1 hclk 
2: delay 2 hlck 


CLK POLARITY [2] R/W |2h0 Serial Clock polarity 
0: neg 
1: pos 


CLK DIV MODE [1:0] RAN | 2712 0: sfc output serial clock frequency equals to 
Sfc work clock frequency 
1: sfc output serial clock frequency equals to 
1/2 sfc work clock frequency 
2: sfc output serial clock frequency equals to 
1/4 sfc work clock frequecny 


6.5.7.2.28 SNFC IO Delay Configure 
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SNFC IO DLY CFG 


ЕК ЕЕ eae IER ER 


SNFC IO Delay Configure 


Reserved 


Type 


DO DLY SE 
Reserved 
L 


R/W 


DATA IE DL 


Y SEL 


R/W 


DATA OE D 
LY SEL 


R/W 


Field Name Type | Reset | Description 
Value 


[31:7] w| —  - Resrved 


n— DLY SEL [6:5] Sfc data out delay sel 
0: no delay 
1: delay 1 hclk 
2: delay 2 hclk 


DATA IE WIDTH CTRL 0: data ie is ѕїс data ie 


1: data ie is sfc data іе | віс data ie d1 


DATA IE DLY SEL [3:2] Data ie delay sel 
0: no delay 
1: delay 1 hclk 
2: delay 2 hclk 
DATA OE DLY SEL [1:0] Data oe delay sel 
0: no delay 
1: delay 1 hclk 
2: delay 2 hclk 
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6.5.7.2.29 SNFC WP/Hold Initial 


0x0118 SNFC WP Hold Initial SNFC WP HOLD 


ЕЛЕР Е RE e ЕЕ f E IER ЕЛЕП 


Reserved 


Type 


ЖАКЕ Я СЕ ЕЕ Е mm 


Reserved 


Type R/W | R/W 


Field Name Type | Reset | Description 
Value 


ma о РЈ Resved | 
HLD INIT == RAN 0: HLDn initial value is 0 
1: HLDn initial value is 1 
WP МТ RAN 0: WPn initial value is 0 
1: WPn initial value is 1 


6.5.7.2.30 SNFC CS Timing Configure 
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0x0128 SNFC CS Timing Configure SNFC CS TIME 


АКЕ pi u ЕЯ 


Reserved 


Type 


ЖЯ ЕЕ ЛЕЛЕЛЕЛЕЕКАЕЗЕЛЕ ЕЛЕ ЛЕЛЕ 


CS DLY SE 
Reserved TSLSH DLY NUM 


Field Name Typ | Reset | Description 
e Value 


[jew] je — 
1 


CS DLY SEL [8:7] R/W CS delay sel 
0: no delay 
1: delay 1 hclk 
2: delay 2 hclk 


CS deselect time delay num. 
0: no delay 
1: delay 1 clk 


TSLSH DLY NUM [6:4] 
№ RAN Last clk out enable when cs high 
0: not enable 
1: enable 
НЕ 


СН CLKOUT1 EN № 


[3] 
CSH CLKOUTO EN | [2] 
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First clk out enable when cs high 
0: not enable 


1: enable 


Sfc cs not active setup time delay control 


0: no delay 
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— I p pee 


TSLCH DLY RW |1 Sfc cs active setup time delay control 
0: no delay 
1: delay 1 clk 


6.5.7.2.31 SNFC CS Read Sample Control 


0x012C SNFC Read Sample Control SNFC RD SMP CTL 


аашаа 


Reserved 


EREIEIEICIREIERCRERERERERERERERER 


BYTE SMP VLD DL | BIT SMP VLD DLY 
Reserved N T SMP DLY W T SMP DLY 


Field Name Type | Reset | Description 
Value 


[mme | jme — 


BYTE SAMPLE VL | [12:10] | RW 4 byte sample valid delay sel 
D DLY SEL 0: no delay 

1: delay 1 hclk 

2: delay 2 hclk 
BIT SAMPLE VLD | [9:7] Bit sample valid delay sel 
DLY SEL 0: no delay 

1: delay 1 hclk 

2: delay 2 hclk 


SAMPLE RST mom Sfc if read buffer sample reset 
T SAMPLE DLY W 3 [nw || | Sfc if read buffer write enable delay control 
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6.5.7.2.32 SNFC SPI Sub Layer Micro-Instruction 


SNFC INST 0 
^ SNFC INST 4 


SNFC INST L 


Field Name R/W |Reset | Description 

Value 
SNFC INST H [31:16] Em 16'h0 The SPI micro-instruction high part 
SNFC INST L [15:0] [RO | 16'h0 The SPI micro-instruction low part 


Note 0: The micro-instruction is 16bytes, and the max instruction is 10 items. 


Note 1: It is used for debug only 


6.5.7.3 Four Mode Function 


We can divide the NANDC controller to four individual Mode; they are Only Master, Only Nand, 
Only ECC and Auto Mode. The function modules and the corresponding working state are listed in 
the following table. 


Table 6-8 Four Work Mode 


ПЕНЕН АНВ Master Мапа Sequence Generator 

Only Master Mode | Work Idle Idle 

Only Nand Mode Idle Work Idle 

Onlye ECC Mode Idle Idle Work 
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Auto Mode Work Work Work or Idle 


The registers of МАМОС MODE will do the work to indicate which mode is active. We call this register 
as Function Setting Register. 


Three register of MAIN USE, SPAR USE, and MAIN SPAR APT will select which part of the 
NandFlash will access and which buffer is used to accommodate the data. We call these three 
registers as Feature Setting Registers. 


The combinations of the Function Setting Registers and Feature Setting Registers have special 
meanings. 


Table 6-9 Configure of Four Work Mode 


Function 
Setting 


_| МАМ РАН, 
05Е USE P 
MODE 


0 Auto Mode, transfer only main or spare data (3) 
0409) Auto Mode, transfer main & spare, but main and 
Auto 2'b00 spare in Joint scenario. E.g. pagesize = 512 Bytes 
меча Auto Mode, transfer main & spare, but тат апа 
0/1 spare is in Apart scenario. E.g. pagesize = 2k / 4k 
8k 


xu 
| 
E 


Only Nand transfer only main data 
X 
X 


@ “X”: Means it doesn't саге, 0 or 1 has the same means. 


Feature Setting Action Description 


2. 
< 


~ 


Only Мапа transfer only spare data (4) 


Only Nand transfer main & spare data, main and 
pare in Joint scenario, E.g. pagesize = 512 
Bytes 6) 


Only Мапа transfer main & spare data, main and 
spare is Apart scenario, E.g. pagesize- 2k / 4k / 8k 


Only ECC encode/decode in main and spare part 


Only ECC encode/decode only in main part. 
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(2) “0/1”: Means it can be configured to 0 or 1, they have different means. 

(9 Note that, when in Auto Mode, either transfer only main or only spare data, software should 
configure MAIN USE = 1 and SPAR USE = О. The spare data is read from or write to the main buffer 
(ping-pong buffer), but not the spare buffer. 

@ Note that, when in only Master/Nand Mode, to transfer only spare data, the data should be read 
from or write to spare buffer. You can also read or write spare data to main buffer by configuring 
MAIN USE = 1 апа SPAR USE =0 with the RAM address configure to spare address and instructions 
using MRDT/MWDT instead of SRDT/SWDT. 

& Note that, when MAIN SPAR APT is 0, then the main instruction of MRDT/MWDT transfers total 
length is the main & spare; when MAIN SPAR APT is 1, then it transfer total length is the main only. 
And the spare data need the spare instruction to transfer. 

Other than these configures are illegal. 


The following are the Apart Scenario and Joint Scenario 


Nand Flash Main Area Spare Area 
Joint : Spare 5 Spare 
Scenario Main Area 1 ЛЕН Маіп Агеа 2 p 
Apart у у Spare Spare 
Scenario ЈЕ Чаш inen 2 Атеа1 Атеа2 


Figure 6-15 Joint & Apart Scenario 


The following four tables will demonstrate whose registers are valid іп the four modes. “Y” indicates 
this register is valid, and need to configure in this mode; "N" indicate this register is invalid, and need 
not to configure in this mode. 
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Table 6-10 Valid Parameters in Four Mode 


AUTO MODE 


MAIN | ECC. 
USE EN 
Y Y 
MAIN | MAST 
SIZE | ENDI 

AN 
Y Y 


MAST MODE 


SPAR | SECN 
А MAIN | ECC_ 
J USE EN 
Y N 
SPAR | SPAR | MAIN. | MAST 
_ИМЕО | SIZE | SIZE | ENDI 
POS AN 
Y Y 
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SPAR | SECN 
E МАМ | ECC_ 
B USE EN 
Y N 
SPAR | SPAR | MAIN. | MAST 
-JNFO | SIZE | SIZE | ENDI 
POS AN 
Y N 


SPAR | SECN 
4 MAIN_ | ЕСС_ 
Е USE EN 
N N 
SPAR | SPAR | MAIN. | MAST 
_INFO | SIZE | SIZE | ENDI 
POS AN 
Y N 


Please refer to the Instruction Examples chapter for the instructions configuration and 
register set. 


6.5.8 Application Notes 


6.6 DMA Controller 


Base Addr Range Addr Map Description 


0х2010 0000 ~ 0х201Ғ FFFF DMA Control Register 
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6.6.1 


\/0.2 


Overview 


SC7731G/SC8731G Device Specification 


Channel type would be standard and full type, and the situation listed as below: 


Channel Num 


Channel Type 


Channel 1 — 24 


Standard Channel 


Channel 25 - 32 


Full Channel 


ОМА has the posibility of up to 64 hardware request, and requests would be illustrated 


below: 

Req Num Request Clock Relation Channel Type 
Req 1 | Sim rx Async Standard 
Reg 2 | Sim tx Async Standard 
Req 3 | 150 rx Async Standard 
Req 4 | lisO tx Async Standard 
Reg 5 | lis1 rx Async Standard 
Req 6 | lis1 tx Async Standard 
Reg 7 | lis2rx Async Standard 
Req 8 | lis2 tx Async Standard 
Req 9 | lis3 rx Async Standard 

Req 10 | lis3 tx Async Standard 
Req 11 | SpiO rx Async Standard 
Req 12 | Spi0 tx Async Standard 
Req 13 | Spit rx Async Standard 
Req 14 | Spit tx Async Standard 
Нед 15 | Spi2 rx Async Standard 
Req 16 | Spi2 tx Async Standard 
Req 17 | UartO rx Async Standard 
Req 18 | UartO tx Async Standard 
Req 19 | Џат rx Async Standard 
Req 20 | Uart1 tx Async Standard 
Reg 21 | Uart2 rx Async Standard 
Req 22 | Uart2 tx Async Standard 
Req 23 | Uart3 rx Async Standard 
Req 24 | Uart3 tx Async Standard 
Req 25 | Uart4 rx Async Standard 
Req 26 | Uart4 tx Async Standard 
Req 27 | Drm opt Async Standard 
Req 28 | Drm raw Async Standard 
Req 29 | Мраао Async Standard 
Req 30 | ураа1 Async Standard 
Req 31 | Мраао Async Standard 
Req 32 | Vbad1 Async Standard 
Req 33 | Vbad2 Async Standard 
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Req 34 | Vbad3 Async Standard 
Req 35 | gps Async Standard 
Req 36 | $4100 rd Async Standard 
Req 37 | SdioO wr Азупс Standard 
Req 38 | Sdio1_rd Async Standard 
Req 39 | Sdio1 wr Async Standard 
Req 40 | Sdio2 rd Async Standard 
Req 41 | Sdio2 wr Async Standard 
Req 42 | Emmc rd Async Standard 
Req 43 | Emmc wr Async Standard 
Req 44-64 | Reserved Async Standard 


6.6.2 Features 


1) АМВА2.0 AHB Specification. 


2) Two 32-bit AHB masters for read and write operation. 


3) One AHB 32-bit slave for configuration only supports word access to AHB slave 


port. 


Support Byte/Half-word/word transfer on AHB Read/Write Master. 
Not support AMBA ERROR/RETRY/SPLIT response. 
Support AMBA NSEQ/INCR4/INCR8 transaction, INCR4/INCR8 configurable. 
AHB Master Big-endian or Little-endian. 
Support 32 channels assigned to hardware request by Channel ID; 


One physical channel shared by 32 Logic channels. 


10) 4-level configurable priority. 0 has the highest and З have the lowest priority. For 


the channels with the same priority, robin-round would be preferred. 


Byte/Half-word switch scheme. 


Support 128K-1 byte fragment length. 


A-synchronized/Synchronized hand-shake request & acknowledge. 
Accept request from both hardware and software. 


Un-aligned word accesses, for both read and write operation. 


Configurable fragment wait time between two successive fragments. 
One request for fragment/block/transaction/link-list. 


) 

) 

) 

) 

15) Support link list for scatter and gather transfer. 

) 

) 

) Automatically disable channel after requests done. 
) 

) 


in Standard Channel, while forbidden in Full channel). 


21) Support 256M-1 byte transaction length. 
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22) Support transfer step, ranged from — (32K-1) bytes to (32K-1) bytes, only for full 


DMA channel. 

23) Support fragment step, ranged from — (32K-1) bytes to (32K-1) bytes, only for full 
DMA channel. 

24) Support block step, ranged from — (128M-1) bytes to (128M-1) bytes, only for full 
DMA channel. 


Address-fix transfer for either Source side or destination side. 
Address-wrap transfer for either Source side or destination side. 


Pause DMA or pause logical channel. 


) 
) 
) 
28) Interrupt of fragment, block, transaction and link list, with raw and masked status. 
) Interrupt of Error configuration, and support errors status. 
) Support hardware request to be re-allocated by Channel ID. 

) 


Support automatically sleep when all requests served, and wakeup when 
hardware request active; 


32) Support software retention if power domain of DMA shut down; 
Function Description 


General Description 


DMA Controller support fast data transfers to off-load the processor. With DMA, 
specific devices on AHB and APB can complete quick data movement from/to 
memories, internal RAM or External SRAM. DMA Controller can also be used to 
connect any two devices other than memories, as long as they can be addressed in 
memory space. 


Standard & Full DMA Channels 


There are two types of ОМА channels. One is called "Standard" DMA channel, and the 
other is "Full" DMA channel. 

For most applications, a standard DMA channel would be sufficient, with least 
configurations and simplest control flow. AHB sequential transfer and FIFO transfer 
would be efficiently managed, with byte, half-word or word size. 

For special applications, such as image rotation or complex data arrangement, Full 
DMA channel support address wrap transfer, configurable transfer step and link list 
mode. 


Data Structure 
For Standard DMA channel 
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Fragment 1 Fragment 2 Fragment X 


For Full DMA channel 


Fragment 1 Fragment 2 Fragment X 


Transaction 


Block Step 


Block 1 Block 2 Block N 


Pd Fragment Step 


a и “№ УУ 
М. 


Fragment 1 -----ь> Fragment 2 ——əƏ[ <— Fragment x 


6.6.3.4 DMA Pause 
There are two levels of pause action implemented in DMA controller. 


One is "controller pause" suitable for the whole DMA controller. Once the controller 
pause occurred, the DMA controller would stop all the channels after the current 
fragment/block completed, hold the accepted and subsequently requests. DMA would 
not sleep during pause state. 


The other is “channel pause" suitable for the single ОМА channel. When the channel 
pause occurred, the channel would be temporarily hold and stop all the transfer 
action. 
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6.6.3.5 


6.6.3.6 


6.6.3.7 
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Channel Priority and Arbitration 


Each channel may be configured to be one of total 4 level priorities, to effective 
manage the bandwidth among all logical channels. If there is more than one request 
occurring, DMA controller would firstly judge their priorities and then select the highest 
one to serve. 


For the channels having the same level priority, DMA controller would serve them by 
Round-robin way. 


Address Fix Mode 


Both Standard and Full DMA channel support address-fix transfer, on either source or 
destination side. This mode is optimized for UART/SPI etc peripherals, and fragment 
length *FRAG LEN" would be configured equal to the FIFO watermark. 


Address Wrap Mode 


Full-DMA channel support data movement of ring-buffer and double-buffer, as 
illustrated below. Once the address reaches the “WPPT”, the next address jumps to 
the “WPTO” address after completing the ^WPPT" data transfer. 


WRAP TO 


Src/Dest Address 


WRAP PTR 
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6.6.3.8 


6.6.3.9 


6.6.3.10 
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Src/Dest Address 


WRAP PTR 


WRAP TO — 


Endian & Data Switch 
DMA controller would be configured to be big-endian or little-endian on AHB master 
ports. The detailed information on AHB big-endian and little-endian would be preferred 
to AMBA2.0 Specifications. 
Beside AHB master endian configuration, each channel would separately switch data 
as scheme below: 


Un-aligned Word Access 


Word access on AHB bus must be address aligned to word boundary. If DMA was 
configured to read/write un-aligned address with word size, DMA would first read/write 
1-3 bytes, and then move word by word. For the last 1-3 bytes, DMA probably had to 
read/write them by bytes, as illustrated below. 

To improve bus efficiency, DMA would directly read unaligned address with word size, 
and discard redundancy byte when writing to the destination address. 


Dest addr = 
Little-endian |||) 0x4000_ 10003 


Write byte @src_addr 
198 17 16| Write word @src_addr + 1 
_| | || Write word @src_addr +7 


Src_addr = 
0x4000_0001 


Read byte @src_addr 
Read byte @src_addr + 1 
Read byte @src_addr + 2 
Read word @src_addr + 3 
Read byte @src_addr +7 


For the memory space with un-aligned word access, Byte/Half-word/Word size 
access must be supported. 
For Full DMA channel, if the step of transfer different with the data size (the address is 
not successive), un-aligned word access would turn to be total byte access. 


Word Packing 


To maximum utilizing internal FIFO, and reduce AHB wait for un-aligned word access, 
byte or half-word would be packed into word internal DMA. 
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6.6.3.11 Hardware Request Re-allocated 


Every device (peripherals or accelerators) would be assigned to a hardware request, when 
DMA was implemented in SOC. DMA controller support each hardware request to be 
re-allocated to the Standard or Full DMA channels. 


6.6.3.12 Error Configuration 
1. Unaligned word access with un-successive address. 
2. Request for transaction or link list м Standard DMA channel. 
3. Zero Fragment/block length. 
4. Address wrap for Standard Channel. 


6.6.4 Control Registers 


6.6.4.1 Memory map 
ARM base address: 


mese [pame Temm 


0x0024 DMA ARB SEL STATUS DMA Arbitrator Selection Status 


0x0028- 
Reserved. 
OxOFFC 


0x1000 – 
0х103С 


CHN1 Configure Registers 


0х1040— 


CHN2 Configure Registers 
0x107C 


0x1080- 


СНМЗ Configure Registers 
0x10BC 


0x10C0- 


СНМА Configure Registers 
Ox10FC 
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кз СНМ5 Configure Registers 
оппаи 

0х113С 9 9 

M eR СНМ6 Configure Registers 
оппаиг 

0х117С 9 9 


0х1180— 
0х11ВС 


0x11C0— 
I CHN8 Configure Registers 
Ox11FC 
0x1200- 
x CHN9 Configure Registers 
0x123C 
0x1240- 
ў СНМ10 Configure Registers 
0x127C 
0x1280- 
CHN11 Configure Registers 
0x12BC 
0х12С0- | ; 
CHN12 Configure Registers 
0х12ЕС 
0x1300- 
i CHN13 Configure Registers 
0х133С 
0х1340- 
x CHN14 Configure Registers 
0x137C 
1 = 
d CHN15 Configure Registers 
Ox13BC 


CHN7 Configure Registers 


0x13C0- 
š CHN16 Configure Registers 
Ox13FC 
0х1400- 
р СНМ17 Configure Registers 
0х143С 
0х1440- 
А CHN18 Configure Registers 
0x147C 
0x1480- 
x CHN19 Configure Registers 
0x14BC 
0х14С0- | ; 
CHN20 Configure Registers 
0х14ЕС 
1 МЕ 
nd: СНМ21 Configure Registers 
0x153C 


0х1540- CHN22 Configure Registers 
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0x1580- 
СНМ23 Configure Registers 

0х15ВС 

0х15С0- | | 
CHN24 Configure Registers 

Ox15FC 


0x1600- 


CHN25 Configure Registers 
0х163С ч 2 


0х1640- 


0х167С СНМ26 Configure Registers 


0x1680- 


0x16BC СНМ27 Configure Registers 


0x16C0- 


CHN28 Configure Registers 
Ox16FC 


0х1700- 


CHN29 Configure Registers 
0x173C 


0х1740- 


СНМЗО Configure Registers 
0x177C 


0х1780- 


CHN31 Configure Registers 
0x17BC 


0x17C0- 


Ox17FC CHN32 Configure Registers 


0x1800- 
Ox1FFC 


Reserved. 


Channel ID for request 1 


assignment. Corresponding 


0x2000 REQ1_CID 


channel would serve the request 1 
after properly configured. 


0x2004 REQ2 CID Same means as "REQ1 CID" 


0х2008 АЕОЗ_ СЮ Same means as "REQ1 CID" 


0x200C REQ4 CID Same means as "REQ1 CID” 


0x2010 REQ5 CID Same means as "REQ1 CID” 


0x2014 REQ6 CID Same means as "REQ1 CID" 


0x2018 REQ7 CID Same means as "REQ1 CID" 


0x201C REQ8 CID Same means as "REQ1 CID" 
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6.6.4.2 Register Descriptions 
6.6.4.2.1 DMA PAUSE 
Description: 


Field Name Type | Reset | Description 
Value 


DMA PAUSE STATUS | [16] тро ОМА Pause status. 
0 : In active state. 
1 : In Pause state. 


DMA PAUSE RW 1'b0 Active High, pause all the channels. 
Note: If “DMA PAUSE” asserted active when the 
DMA is busy, DMA would finish the current 
fragment before enter Pause State. 


Note: 


6.6.4.2.2 DMA FRAG_WAIT 


Description: 


Field Name Type | Reset | Description 
Value 


DMA FRAG WAIT [15:0] 15'b0 | Fragment Wait Time. With unit of AHB clock. 


Note: 


6.6.4.2.3 REQ PENDO EN 


Description: 


Field Name Type | Reset | Description 
Value 


REQ PEND EN[31:0] [31:0] | RW 3260 | Requests Pending Enable. 
Acitve high, enable DMA REQ[31:0] to wakeup 
DMA, when MCU deep sleep; 


Note: 
6.6.4.2.4 ВЕО PEND1 ЕМ 
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Description: 


Field Name Type | Reset | Description 
Value 


REQ PEND EN[63:32] | [31:0] | RW 3290 | Requests Pending Enable. 
Acitve high, enable DMA REQ[63:32] to wakeup 
DMA, when MCU deep sleep; 


Note: 


6.6.4.2.5 DMA INT. RAW STATUS 


Description: 


Field Name Type | Reset | Description 
Value 


DMA INT RAW STATUS | [31:0] 32’b0 | ОМА 32 Channels Interrupt Raw Status. 
0 : No Interrupt need to be served. 
1 : Interrupt need to be served. 


Note: 


6.6.4.2.6 ОМА INT. MASK STATUS 


Description: 


Field Name Type | Reset | Description 
Value 


DMA INT MASK STATUS | [81:0] 32’b0 | DMA 32 Channels Interrupt Mask Status. 
0 : No Interrupt need to be served. 
1 : Interrupt need to be served. 


Note: 


6.6.4.2.7 DMA REQ STATUS 


Description: 


Field Name Type | Reset | Description 
Value 


DMA REQ STATUS [31:0] 3260 | ОМА 32 Channels Request Status. 
0 : No Request need to be served. 
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Note: 


6.6.4.2.8 DMA EN STATUS 


Description: 


Field Name Type | Reset | Description 
Value 


DMA EN STATUS [31:0] 3260 | DMA 32 Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled. 


Note: 
6.6.4.2.9 DMA DEBUG STATUS 


Description: 


Field Name Type | Reset | Description 
Value 


| |ртәц]но |1190 | [Reseved | 
мане С [me ООО 
[ewe [meme —_ 
Eme mar en [me re [messmwemvame — — | 
E= saru umur. 
ia no [me н 
man rustats uas [ro fowo имаа 
serens [та [wm [me Е ООО 
pest rev [во [mo ЕЕ ЗОО 


Моїе: 


6.6.4.2.10 DMA ARB SEL STATUS 


Field Name Type | Reset | Description 
Value 


[31:6] во | 26'b0 Reserved. | 
— [S0] [во |6% | Channel Arbitrator Selection Status; 
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6.6.4.2.11 STD CHN PAUSE 


Description: 


Field Name Type | Reset | Description 
Value 


CHN PAUSE STATUS | [16] 1'b0 Channel Pause status. 
If pause the current busy channel, 
“СНМ PAUSE STATUS" would be observed 
after the fragment completed. Otherwise, 
“СНМ PAUSE STATUS" would be updated as 
soon as CHN_PAUSE changed. 


CHN_PAUSE RW | 1'00 Channel Pause Enable. 
0 : Channel in active mode. 
1 : Channel pause. 
Active high, only pause the channel. If the 
СНМ PAUSE asserted when the channel is busy, 
it should be paused after the current fragment 
finished. 


Note: 


6.6.4.2.12 STD CHN REQ 


Description: 


Field Name Type | Reset | Description 
Value 


CHN REQ [o] [вм [ro | Channel Request. 


Note: 


6.6.4.2.13 STD CHN СЕС 


Description: 


Field Name Type | Reset | Description 
Value 
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sisa __"_ 


ERR TYPE STATUS [23:20] 460 Error Configure, which would be cleared when 
"ERR INT STATUS" cleared: 
4750001 : Addr Wrap Error Configure; 
4760010 : Request Mode Error Configure; 
4'b0100 : Length Error Configure; 
4'b1000 :Unalign Error Configure; 


AHB BURST SEL [16] RW | 1'b0 AMBA Burst Select: 
1'b0 : INCR8; 
1'b1 : INCR4; 


CHN_PRIORITY [13:12] | RW | 2'b0 Channel Request Priority. Four level of Priority 
supported as list : 
2'b00 : Lowest priority. 
2'b01 : Secondary lowest priority. 
2010: Tertiary lowest priority. 
2'b11 : Highest priority. 


| Hm mo ЈдЕМмема | 
| e НОФ у" козы | 
о ое в 
о 2 ЖЕСИЕЕСІЛДІГІ MEN 
sss 


RW 1'b0 Channel Enable: 
0 : Disable the channel. 
1 : Enable the channel. 


Note: 


6.6.4.2.14 STD CHN INT 


Description: 


ZI ССС 
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ПО у ЗА 
О | о | 3 _ 
= ака” 
Я E | Е О 
р |ғы Reseved ЖУ | 


СНМ CFG ERR INT MASK STATUS | [20] 1'bO Configuration error masked 
interrupt status. 


н pepe mm 
E рр — 


CHN BLKINT MASK STATUS [17] 1’b0 Channel Block Masked interrupts 
status. 

СНМ FRAGMENT INT MASK [16] 1'b0 Channel Fragment Masked 

_STATUS interrupts status. 


CHN CFG ERR INT RAW STATUS | [12] ШЫ Configuration error raw interrupts 
status. 


[m pem mmm 7] 
фе pem mew — | 
Ls GW О [m mo Е 
СНМ FRAGMENT ЖаШ Fragment done Raw interrupt 

INT RAW STATUS status. 


[on e pee emm — 


CHN CFG ERR INT EN Configuration error interrupt 
enable. 


je pee m — 
а [o nese — — 
остова [ш [н [т [попоны | 


Note: 
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6.6.4.2.15 STD CHN SRC ADDR 


Description: 


Field Name Type | Reset | Description 
Value 


CHN SRC ADDR [31:0] Channel Source Address 


Note: 


6.6.4.2.16 STD CHN DEST ADDR 


Description: 


Field Name Type | Reset | Description 
Value 


CHN DEST ADDR [31:0] Channel Destination Address 


Note: 


6.6.4.2.17 STD CHN FRAG LEN 


Description: 


Field Name Type | Reset | Description 
Value 


SRC SIZE [31:30] Source AHB Size. 
2’b00 : Byte; 
2'b01 : Half Word 
2'b10 : Word 
2'b11 : Forbidden. 


Data Switch mode selection. 
2'b00 : ABCD => ABCD; 
2'b01 : ABCD => DCBA 
2'b10 : ABCD => BADC; 


SWT MODE [27:26] 
2'b11 : ABCD => CDAB 


REQ MODE [25:24] Request mode, For Standard DMA channel: 


DEST SIZE [29:28] Destination AHB Size. 
2’b00 : Byte; 
2'b01 : Half Word 
2'b10 : Word 
2'b11 : Forbidden. 
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: Fragment; 

: Воск; 

: Forbidden in Standard ОМА channel; 
: Forbidden in Standard DMA channel; 


NENNEN 1 Reserved for Full DMA channel ^WRAP SEL". 


Un-available in Standard DMA channel. 


Reserved for Full DMA channel WRAP EN". 
Un-available in Standard DMA channel. 


ADDR FIX SEL | Selection of the side using Address Fixed mode. 
0 : Address Fixed on Source. 
: Address Fixed on Destination. 
Only one side of a DMA channel can activate 
address-Fixed mode at a time. 


ADDR FIX EN Í Address Fixed Enable: 
0: Disable Address Fixed mode. 
: Enable Address Fixed mode. 
Active High would make address fixed within the 
fragment, while FRAG STEP" and "BLK STEP" 
would be applied to address after fragment done; 


Reserved for Link list end flag. Un-available in 
Standard DMA channel. 


FRG LEN [16:0] | RW | 16'bx | Fragment Length, with byte unit. (Max 128K-1 
bytes) 


Note: 


6.6.4.2.18 STD CHN BLK LEN 


Description: 


Field Name Type | Reset | Description 
Value 


BLK LEN [16:0] Block Length, with byte unit. (Max 128K-1 bytes) 


Note: 


6.6.4.2.19 FULL CHN PAUSE 
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Description: 


Field Name Type | Reset | Description 
Value 


CHN PAUSE STATUS | [16] ЖЕСЕ Channel Pause status. 


CHN PAUSE RW | 700 Channel Pause Enable. 
0 : Channel in active mode. 
1 : Channel pause. 
Active high, only pause the channel. If the 
CHN PAUSE asserted when the channel is busy, 
it should be paused after the current fragment 
finished. 


Note: 
6.6.4.2.20 FULL СНМ REQ 


Description: 


Field Name Type | Reset | Description 
Value 


CHN REQ кы e lem Channel Request. 


Note: 


6.6.4.2.21 FULL CHN CFG 


Description: 


Field Name Type | Reset | Description 
Value 


ERR TYPE STATUS [23:20] 460 Error Configure, which would be cleared when 
"ERR INT STATUS" cleared: 
4'b0001 : Addr Wrap Error Configure; 
4760010 : Request Mode Error Configure; 
4'b0100 : Length Error Configure; 
4'b1000 :Unalign Error Configure; 
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АНВ BURST SEL [16] RW | 1'b0 AMBA Burst Select: 
160 : INCR8 ; 
1'b1 : INCR4; 


СНМ PRIORITY [13:12] | RW | 2'b0 Channel Request Priority. Four level of Priority 
supported as list : 
2'b00 : Lowest priority. 
2'b01 : Secondary lowest priority. 
2'b10 : Tertiary lowest priority. 
2'b11 : Highest priority. 


LLIST CFG VALID RW | 1700 If "LLIST EN" asserted, active high indicates Link 
list configure valid. 
0 : Link list configure in-valid. DMA controller need 
obtain link list configure information by link list 
pointer. 
1 : link list configure information valid. ОМА 
controller would continue to complete the node 
and clear this bit. 
Note: Strongly recommend to observe only. 
Carefully writing to this bit, which may cause DMA 
crashed. If had to do so, pause this channel 
before changing. 


[ea јао er mmm — 


LLIST EN [4] RW 1'b0 Link list Enable, only available for full DMA 
channel. 
0 : Disable the link list. 
1 : Enable the link list. 


[ere meme 


CHN EN RW 1'b0 Channel Enable: 
0 : Disable the channel. 
1 : Enable the channel. 


Note: 


6.6.4.2.22 FULL CHN INT 
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Description: 


Field Name Type | Reset | Description 
Value 


CHN CFG ERR INT CLR [28] Configuration error interrupt 
clear. 


ар fre p С 


CHN_CFG_ERR_INT_MASK_STATUS Configuration error masked 
interrupt status. 


CHN LLIST INT MASK STATUS \ Channel Link list Masked 
interrupt status. 


CHN TRSCINT MASK STATUS ! Channel Transaction Masked 
interrupts status. 


CHN BLK INT MASK STATUS | Channel Block Masked interrupts 
status. 


CHN FRAGMENT INT MASK Ñ Channel Fragment Masked 
_STATUS interrupts status. 


CHN CFG ERR INT RAW STATUS [12] 1'bO Configuration error raw interrupts 
status. 

CHN LLIST INT RAW STATUS [11] 1’b0 Channel Link List interrupts 
status. 

СНМ TRSCINT RAW STATUS [10] PIS Channel Transaction interrupts 
status. 


CHN BLK INT RAW STATUS ој |o [ro | Block done interrupt status. 


СНМ FRAGMENT INT RAW STATUS шаа Fragment done Raw interrupt 
status. 


E es e [rr [rmm — — 


CHN CFG ERR INT EN Configuration error interrupt 
enable. 
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CHN_TRSC_INT_EN [2] RW Transaction done interrupt 
enable 


ПЕТТИ БІК ІМТ ЕМ Block done interrupt enable. 
CHN FRAGMENT INT EN a сла и Fragment done interrupt enable. 


Note: 


6.6.4.2.23 FULL CHN SRC ADDR 


Description: 


Field Name Type | Reset | Description 
Value 


CHN SRC ADDR [31:0] Channel Source Address 


Note: 


6.6.4.2.24 FULL CHN DEST ADDR 


Description: 


Field Name Type | Reset | Description 
Value 


CHN DEST ADDR [31:0] Channel Destination Address 


Note: 


6.6.4.2.25 FULL CHN FRAG LEN 


Description: 


Field Name Type | Reset | Description 
Value 
SRC SIZE [31:30] | RW | 2'bx Source AHB Size. 
2’b00 : Byte; 
2'b01 : Half Word 
2'510 : Word 
2'b11 : Forbidden. 


DEST SIZE [29:28] | RW { Destination AHB Size. 
2’b00 : Byte; 
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SWT MODE 


REQ MODE 
ADDR WRAP SEL 


ADDR WRAP EN 


ADDR FIX SEL 
ADDR FIX EN 


WW Avr 2-2 5677310/5С87316 Device Specification - 
2'b01 : Half Word 
2'b10 : Word 
2'b11 : Forbidden. 


Data Switch mode selection. 
2'b00 : ABCD => ABCD; 
2'b01 : ABCD => DCBA 
2'b10 : ABCD => BADC; 
2'b11 : ABCD => CDAB 


Request mode, For Full DMA channel: 
2’b00 : Fragment; 

2501: Block; 

2010: Transaction; 

2'b11 : Link List; 


Selection of the side using Address wrap mode. 
0 : Address wrap on Source. 

: Address wrap on Destination. 
Only one side of a DMA channel can activate 


address-wrapping mode at a time. 


Active High enable Address-wrapping for ring 
buffer. The next address of DMA jumps to 
^NRAP START ADDR" address when the 
current address matches ^WRAP END ADDR" 
address: 


0 : Disable address wrap mode. 
1 : Enable address wrap mode. 
"WRAP START ADDR"' and 
"WRAP END ADDR" would be used to limit the 
address space of either Source or Destination. 
Selection of the side using Address Fix mode. 
0 : Address Fix on Source. 

: Address Fix on Destination. 
Only one side of a DMA channel can activate 
address- Fix mode at a time. 
Address Fix Enable: 
0 : Disable Address Fix mode. 
1 : Enable Address Fix mode. 


Active High would make address fixed within the 
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fragment, while FRAG STEP" and "BLK STEP" 
would be applied to address after fragment done; 

LLIST END [19] RW 1’bx Link list end flag. Active only when "LLIST EN" 
asserted. 


BLK LEN REC H [18:17] | RW | 2'bx Block counter[16:15], update after each fragment 
done; 
Note: Normally configured to 200. Only to be 
configured other value during state retention after 
wake up 

FRG LEN [16:0] | RW 17%х | Fragment Length, with byte unit. (Max 128K-1 
bytes ) 


Note: 


6.6.4.2.26 FULL_CHN_BLK_LEN 


Description: 


Field Name Type | Reset | Description 
Value 


BLK LEN REC L [31:17] | RW 15'bx | Block counter[14:0], update after each fragment 
done; 
Note: Normally configured to 15’b0. Only to be 
configured other value during state retention after 
wake up 


BLK LEN [16:0] Block Length, with byte unit. (Max 128K-1 bytes) 


Note: 


6.6.4.2.27 FULL CHN TRSC LEN 


Description: 


Field Name Type | Reset | Description 
Value 


TRSC LEN [27:0] Transaction Length, with byte unit. (Max 256M-1 
bytes) 


Note: 


6.6.4.2.28 FULL CHN TRSF STEP 
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Description: 


Field Name Type | Reset | Description 
Value 


DEST TRSF STEP [31:16] Channel Source side transfer step, with byte unit. 


SRC TRSF STEP [15:0] Channel destination side transfer step, with byte 
unit. 


Note: 


6.6.4.2.29 FULL CHN WRAP PTR 


Description: 


Field Name Type | Reset | Description 
Value 


WRAP PTR [27:0] | RW |28bx | Wrap jump pointer address. 
Once the transfer address reaches WPPT, the 
next address jumps to the WPTO address after 
completing the WPPT data transfer. 


Note: 


6.6.4.2.30 FULL CHN WRAP TO 


Description: 


Field Name Type | Reset | Description 
Value 


WRAP TO [27:0] | RW |28bx | Wrap jump-to address. 
Once the transfer address reaches WPPT, the 
next address jumps to the WPTO address after 
completing the WPPT data transfer. 


Note: 
6.6.4.2.31 FULL CHN LLIST PTR 
Description: 
V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 246 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(СЗ SPREADTRUM | 5С77310/5С87316 Device Specification 


Field Name Type | Reset | Description 
Value 


LLIST PTR [31:0] Link List pointer. 


Note: 


6.6.4.2.32 FULL CHN FRAG STEP 


Description: 


Field Name Type | Reset | Description 
Value 
DEST FRAG STEP [31:16] Channel Destination side transfer step. With byte 
unit. 


SRC FRAG STEP [15:0] Channel Source side transfer step. With byte unit. 


Note: 


6.6.4.2.33 FULL CHN SRC BLK STEP 


Description: 


Field Name Type | Reset | Description 
Value 


CHN SRC BLK STEP | [27:0] Channel Source block step. With byte unit. 


Note: 


6.6.4.2.34 FULL CHN DEST BLK STEP 


Description: 


Field Name Type | Reset | Description 
Value 


CHN DEST BLK STEP | [27:0] Channel Destination block step. With byte unit. 


Note: 


6.6.4.2.35 REQ1 CID 
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Description: 


Field Name Type | Reset | Description 
Value 


REQ1 CID [5:0] КЕБІН REQ1 Channel Identified Number. 


6.7 MCU Interrupt Controller 


In AP System, there are total 4 interrupt controllers for waking up purpose. 


Base Addr Range Addr Map Description 


0x7140 0000 ~ Ox714F FFFF INTC 0 


0x7150 0000 ~ 0x715F_FFFF INTC 1 


0x7160 0000 - Ox716F FFFF INTC 2 
0x7170 0000 - Ox717F FFFF INTC 3 
0x4020 0000 - 0x4020 FFFF AON INT 


6.7.1 Overview 


CHIP provides 4 32-channels interrupts controller to collect all interrupts from different 
modules to generate FIQ and IRQ to MCU. Channel 0 - 31 are managed by INTCO and 
Channel 32 - 63 for INTC1. Channel 64 - 95 is managed by INTC2 and Channel 96 - 127 
for INTC3. 


6.7.2 Features 


Provide 30 hardware IRQ interrupt from channels 2 to channel 31 

Provide 30 hardware FIQ interrupt from channels 2 to channel 31 

Provide one software-trigged IRQ interrupt from channel 1 

Provide one software-trigged FIQ interrupt from channel 1 

Provide one special IRQ interrupt from channel 0 

Provide one special FIQ interrupt from channel 0 

Provide one interrupt sent to DSP, which is generated by all IRQ channel interrupt 
raw status OR bit by bit, with each channel enabled separately. 

Each IRQ or FIQ channel can be enabled or disabled independently 

Provide raw status for each IRQ or FIQ channel 

Provide masked status for each IRQ or FIQ channel 

Special IRQ or FIQ interrupt on channel 0 is used to latch some input signal 
status and trigger IRQ or FIQ interrupt by level detecting (not edge detecting) 
€ Special IRQ or FIQ interrupt on channel 0 is multiplexed from four independent 
input sources 
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€ Provide raw status for each of four input sources on special channel 

€ Provide polarity control bit for each of four input sources on special channel 

ө Provide only one clear bit to clear all latches on special channel 

e  Eachinput source can be enabled or disabled independently on special channel 


6.7.3 Function Description 
CHIP interrupt controller provides four different functions — thirty channels of 
hardware-trigged IRQ and FIQ interrupts, one channel of software-trigged IRQ and FIQ 
interrupts, and five special latch channels, and one interrupt sent to DSP 


6.7.3.1 Hardware-Trigged Channels 


Thirty channels are used as hardware-trigged channels, which are from channels 2 to 
channel 31, and their sources are specified in the above table. 


The hardware-trigged function is the main function provided by the interrupt controller. The 
controller collects interrupt trigger signals from different hardware modules, applies mask 
on them and generates MCU FIQ and IRQ. The controller only supports level trigging, and 
trigging level is high active. There is no DFF or latch to keep status on the 
hardware-trigged channel path. So this controller can be used to wakeup MCU 
sub-system during sleep with no working clock, but it needs each source latches the 
interrupt status. 


The circuit is very simple on hardware-trigged channels, shown as follows. 
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6.7.3.2 


6.7.3.3 


6.7.3.4 


V0.2 


е 
Special Channel О — ве AND c 
p 
Software Channel 1 —ə AND нэ 
P 
Hardware Channel 2 —— AND ——> 
ep OR IRQ 
Hardware Channel 3 —— AND ——> 


e 
Hardware Channel 31 —ə] ALD | 
+ 
Special Channel 0 —— AND Е 
M 
Software Channel 1 --») AND |> 
E 
Hardware Channel 2 —»> AND > 
ер ОК FIQ 
Hardware Channel 3--») AND |> 


Hardware Channel 31 — AND |> 


Figure 6-16 Hardware-Trigged channels diagram 


Software-Trigged Channels 


Software-trigged interrupt is assigned to channel 1, and the function is similar to other 
hardware interrupts. The difference between them is that the software-trigged interrupt is 
issued in interrupt controller by setting one bit. Similarly, this interrupt can be cleared by 
just clearing this bit. This interrupt cannot wake up the system. 


Special Latch Channels 


There is one special IRQ channel and FIQ channel, assigned on IRQ channel 0 and FIQ 
channel 0. These two channels are special because they are connected with off-chip 
interrupt to wakeup MCU sub-system. However inside the Interrupt Controller they are the 
same priority and function with other channels. 


Interrupt sent to DSP 


Interrupt sent to DSP is generated by all IRQ channel interrupt raw status OR bit by bit, 
with each channel enabled separately by register INT2DSP ENABLE. 
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Special Channel 0 


Software Channel 1 


Hardware Channel 2 


Hardware Channel 3 


Hardware Channel 31 


Figure 6-17 
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int2dsp en 


Interrupts to DSP diagram 


6.7.4 Interrupt Channel Assignment 


The following table shows the detailed channel assignment for both IRQ and FIQ. 


int2dsp 


This document contains information on a product under development. 


Table 6-11 Interrupt channel assignment table 

GIC Interrupt Interrupt Source Description 
Num Controller 
[127] INT3 Reserved. 

126 30 Int req. zipenc 

125 29 Int reg zipdec 

124 28 Int req ca7 мад 

123 27 Int req ap wdg 

122 26 Int req avs 

121 25 Int req ap tmr4 

120 24 Int req ap tmr3 

119 23 Int req ap tmr2 

118 22 Int req ap ти 

117 21 ncntpsirq  o[3] 

116 20 ncntpsirq o[2] 

115 19 ncntpsirq o[1] 

114 18 ncntpsirq  o[0] 

113 17 ncntpnsirq o[3] 

112 16 ncntpnsirq o[2] 

111 15 ncntpnsirq ОП 

110 14 ncntpnsirq o[0] 

109 13 ncnthpirq o[3] 
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108 12 ncnthpirq o[2] 
107 11 ncnthpirq o[1] 
106 10 ncnthpirq o[0] 
105 9 ncntvirq. o[3] 
104 8 ncntvirq o[2] 
103 " nentvirq_o[1] 
102 6 ncntvirq o[0] 
101 5 са? commtx[3] | са? commrx[3] 
100 4 са? commtx[2] | ca7. commrx[2] 
99 3 са? commtx[1] | са? commrx[1] 
98 2 са? commtx[0] | са? commrx[0] 
97 1 
96 0 
95 31 INTC2 npmuirq o[3] 
94 30 npmuirq o[2] 
93 29 npmuirq o[1] 
92 28 npmuirq o[0] 
91 27 nctiirq_o[3] 
90 26 nctiirq_o[2] 
89 25 nctiirg o[1] 
88 24 nctiirq o[0] 
87 23 int req ca7 axierr 
86 22 int гед pub busmon 
85 21 int req cp2 wdg 
84 20 int req cp1 мад 
83 19 int req сро мад 
82 18 int req cp2 fiq1 
81 17 int req cp2 figO 
80 16 int req cp1 mcu fiq1 
79 15 int req cp1 mcu "(0 
78 14 int req cp1 dsp fiq 
17 13 int req ср0 mcu fig 
76 12 int req cpO mcu "(0 
75 11 int req cpO dsp fiq 
74 10 int req cp2 іга1 
T 9 int reg cp2 irqO 
та 8 int req cp1 mcu irq1 
71 m int req_cp1_mcu_irq0 
70 6 int req_cp1_dsp_irq 
69 5 int req ср0 mcu іға1 
68 4 int reg ср0 mcu іга 
67 3 int req cpO dsp irq 
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66 2 int req drm 
65 1 Forbidden by INTC 
64 0 Forbidden by INTC 
63 31 INTC1 int req busmon2 
62 30 int reg busmon1 
61 29 int reg busmonO 
60 28 int reg emmc 
59 27 int req sdio2 
58 26 int req 50101 
57 25 int req 50100 
56 24 int req nfc 
55 23 int req usb 
54 22 int req gps wakeup 
53 21 int req_gps_rtcexp 
52 20 int req_gps 
51 19 int req gsp 
50 18 int reg dma 
49 17 int req dsi[1] 
48 16 int req dsi[0] 
47 15 int теа, dispc1 
46 14 int req dispcO 
45 13 int req dcam 
44 12 int req isp 
43 11 int req vsp 
42 10 int req jpg 
41 9 int req csi2 r2 
40 8 int req csi2 rl 
39 7 int req gpu 
38 6 int req ana 
37 5 int req eic 
36 4 int req kpd 
35 3 int req_gpio 
34 2 int req_aon_i2c -- 
33 1 Forbidden by INTC 
32 0 Forbidden by INTC 
31 31 INTCO int req ap syst — 
30 30 Reserved 
29 29 int req ap tmrO = 
28 28 int req_aon_tmr 
27 27 int req fm 
26 26 int req thm 
25 25 int req adi 
24 24 int req vbc ad23 
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int req vbc ad01 
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int req vbc da 


int reg vbc айо err 


int reg aud 


int req iis3 


int req iis2 


int req iis1 


int req 1150 


int req i2c4 


int req i2c3 


int req i2c2 


int req i2c1 


int req і2с0 


int req sim 


int req spi2 


int reg spi 


int req spiO 


int req uart4 


int req uart3 


int req uart2 


int req uart1 


int req uartO 


Forbidden by INTC 


Forbidden by INTC 


When In Deep Sleep, AP system could be wakeup by the interrupts listed below: 


Table 6-12 Wakeup sources in Deep Sleep 
Interrupt Interrupt Source Description 
Controller 
31-15 INTC N/A Reserved. 
14 int req eic non lat 
13 int reg pub busmon 
12 int req avs | 
int reg thm 
11 int req са? мад | 
int req ap wdg 
10 Int req cp2 mcu irg/fiqO | 
Int req cp2 mcu irg/fiq1 | 
9 Int req cp1 mcu irg/fiqO | 
Int req cpí mcu irg/fiq1 | 
Int req cp1 dsp irg/fiqO 
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Int req cpO mcu irg/fiq | 
Int req сро mcu irg/fig1 | 
Int req cpO dsp іга/іао 
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int req сро маод | 
int req cp1 wdg | 
int req cp2 wdg 


int req gpu 


int req dcam | 
int req isp | 
int req vsp | 
int req jpg | 
int req csi2 r1 | 
int req csi2 r2 


int req aon i2c | 
int reg aud | 

int req fm | 

int req adi | 

int req ana | 

int req kpd | 

int reg gpio 


int req vbc ad01 | 
int гед vbc ad23 | 
int reg vbc да | 
int req vbc afifo error 


int req ap tmr | 
int req ap tmr1 | 
int req ap tmr2 | 
int req ар. tmr3 | 
int req ap їтг4 | 
int req aon tmr | 
int req ap syst | 
int reg aon syst 


Forbidden by INTC 


int req eic lat 


V0.2 


int req eic lat from AON EIC : 


EIC. LATCH[O]: 
EIC. LATCH[1]: 
EIC. LATCH[2]: 
EIC. LATCH[3]: 
EIC. LATCHI4J: 
EIC. LATCH[5]: 
EIC. LATCH[6]: 
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pad in uartO rxd; 
pad in uarti rxd; 
pad in uart2 rxd; 
pad in uart3 rxd; 
pad in uart3 ctsn; 
pad in uart4 rxd; 


pad in uart4 ctsn; 
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EIC. LATCH[7]: usbd ве0 wakeup; 


6.7.5 Control Registers 


6.7.5.1 Memory map 


2 — [mmm — 
ее  — 


6.7.5.2 Register Descriptions 


6.7.5.2.1 INT IRQ MASK STS 


Description: IRQ masked status 
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0x0000 IRQ masked status (reset 0х0) INT IRO MASK STS 


BOY ERRORES В eod E ЫЕ REIR 


INT ІНО MASK STS 


Type 


ЯК A SPRING ЕЕ ЕЙ 


ІМТ ІНО МА5К 5Т5 


Туре 


Na Type | Reset | Description 
Value 
INT_IRQ_MASK_STS | [31:0] 3270 | IRQ interrupt channel masked status 
One bit for one channel 
Active high 


6.7.5.2.2 INT ІНО RAW STS 


Description: IRQ raw status 


0x0004 IRQ raw status (reset 0х0) INT IRO RAW STS 


EE ESTESA E ЕЕ ЕЕ ES ES EHI Y 


INT IRQ RAW STS 


Type 


fe ЕЕ GIO RE RI IS ep ВЕ ВЕ 


INT IRQ RAW STS 


Type 


Ма Туре | Reset | Description 
Value 


INT IRQ RAW STS | [81:0] но | 3290 | IRQ interrupt channel raw status 
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One bit for one channel 


Active high 


6.7.5.2.3 INT ІНО ENABLE 


Description: IRQ enable control 
œ | 31 | 20 | 29 | 20 ЕЕЗ | ae | os |a | 10 ЕЕЕ 
ч o cm D 


Type 


INT IRQ ENABLE 


Type 


Type | Reset | Description 
Value 


INT IRQ ENABLE E :0] R/W |3290 | IRQ interrupt channel enable 
One bit for one channel 
Write 1 to corresponding bit to enable the 
corresponding interrupt channel. 
Write O to any bitis DO NOT CARE. 
Write 1 to corresponding bit in INT IRQ DISABLE 
to clear enable bit. 
Read status: 
0: related channel is disabled 
1: related channel is enabled 


6.7.5.2.4 INT ІНО DISABLE 


Description: IRQ disable control 
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0х000с ІНО disable control (reset 0х0) INT IRQ DISABLE 
| ви |зз | зо | га | за | 27 | 2 | 25 | 2а | 2з | 22 | 21 | 20 | 12 | 1а | 17 | 16 | 
—'iwwwws ri 


Type wo 


АКТ ЕЛЕЗЕ Л КЕЧ СЕ ЕЕ ЕЙ 


INT IRQ DISABLE 


s 


Ма Туре | Reset | Description 
Value 


INT IRQ DISABLE | [31:0] WO |3280 | IRQ interrupt channel disable 
One bit for one channel 
Write 1 to corresponding bit to disable the 
corresponding interrupt channel. 
Write 0 to any bit is DO NOT CARE. 


6.7.5.2.5 INT ІНО SOFT 


Description: IRQ software interrupt 
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0x0010 IRQ software interrupt (reset 0х0) INT IRO SOFT 


ДЕЛЕ ЛЕЗЕ ЕЛ pu ЕЕЕ ЕА 


Reserved 


Type 


“тсз сс 1 - 


| туре | 


Ма Туре | Reset | Description 
Value 


INT IRQ SOFT [1] WO тво IRQ software interrupt 
Write 1 to active the software interrupt. 
Write O to clear the software interrupt. 


[je [mm [es _ --- 


6.7.5.2.6 INT ІНО TEST. SRC 


Description: Test mode control: source generating 
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0x0014 IRQ test source generating (reset 0х0) INT IRO TEST SRC 


ШЕЛ Е ЕЕЕ ТЕЛЕ ЕДЕ ЕТ 


INT IRQ TEST SRC 


Type RW 


ви ле ла та лајт јо |е је іт е [е је |з [а то 
INT_ 


INT_IRQ_TEST_SRC 


Ма Туре | Reset | Description 
Value 


INT IRQ TEST SRC | [81:0] R/W | 320 | IRQ test mode control for source generating 
One bit for one channel, the bit[1] is reserved. 
This register is only used in test mode. When 
INT IRQ TEST. SEL is 1, Write 1 to corresponding 
bit to generate INT IRQ RAW STS. If the 
corresponding channel is enabled, IRQ to MCU 
and INT IRQ MASK STS is also generated. 


6.7.5.2.7 INT. ВО TEST SEL 


Description: Test mode control: test select 
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0x0018 IRQ test select (reset 0х0) INT IRO TEST SEL 


LESER] EE RES ЛЕ ЗЕ pi Б eq e E GRE CR 


Reserved 


Type 


Е А ЕДЕН ВЕНЕ GSC SI CR 


| туре | 


Ма Туре | Reset | Description 
Value 


INT ІНО TEST SEL R/W | 10 IRQ test mode enable 
Write 1 to enter test mode. 
In normal condition, this register MUST be 
configured to O. 


6.7.5.2.8 INT ҒІЮ MASK- STS 


Description: FIQ masked status 
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0x0020 FIQ masked status (reset 0х0) INT ҒІО MASK STS 


ШЕЛЛ ERIS ES SRI S БЕ ЕО 


INT FIQ MASK STS 


Type 


АКТ SI SP ЕЧ HW SENI КУЕ ЕЗ 


INT FIQ MASK STS 


Type 


Ма Туре | Reset | Description 
Value 


INT FIQ MASK STS | [81:0] 32'hO0 | FIQ interrupt channel masked status 
One bit for one channel 
Active high 


6.7.5.2.9 INT НО RAW STS 


Description: FIQ raw status 
ШЕ ЕЛЕЕ ЕЕЕ НЕ ЕЕ ВВ 
= АЛ -чңнз — 


Туре 


ПЕР ПЕР В ec on ЕЕ 


INT FIQ RAW STS 


Type 


Ма Туре | Reset | Description 
Value 
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INT FIQ RAW STS | [31:0] 32'h0 | НО interrupt channel raw status 
One bit for one channel 
Active high 


6.7.5.2.10 INT FIQ ENABLE 


Description: FIQ enable control 
[oe] at | 20 | 29 | 20 | 27 | 26 | as | aa | os | ae | os |a | 10 ЕЕЕ 
СУ ПОР. МИ 


Туре 


INT FIQ ENABLE 


Type 


Type | Reset | Description 
Value 


INT FIQ ENABLE a" :0] RAW |3280 |FIQ interrupt channel enable 
One bit for one channel 
Write 1 to corresponding bit to enable the 
corresponding interrupt channel. 
Write O to any bitis DO NOT CARE. 
Write 1 to corresponding bit in INT FIQ DISABLE 
to clear enable bit. 
Read status: 
0: related channel is disabled 
1: related channel is enabled 


6.7.5.2.11 INT FIQ DISABLE 
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Description: FIQ disable control 
D a СТ 
œ | at | 20 | 22 | 20 | 27 | 22 | 25 [2 | 2 | 22 | 21 | 22 | 19 | re | 17 fs 
C 


Г 


TES И И И И ca Ee ЕЙ 


INT FIQ DISABLE 


Type мо 


ОНА Type | Reset | Description 
Value 


INT FIQ DISABLE | [31:0] WO | 32'h0 | FIQ interrupt channel disable 
One bit for one channel 
Write 1 to corresponding bit to disable the 
corresponding interrupt channel. 
Write 0 to any bit is DO NOT CARE. 


6.7.5.2.12 INT FIQ SOFT 


Description: FIQ software interrupt 
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0x0030 FIQ software interrupt (reset 0х0) INT FIO SOFT 


ee ЛЕ ЗЕЛ pi p sp ES ERR 


Reserved 


Type 


“тсз сс 1 - 


| туре | 


Ма Туре | Reset | Description 
Value 


INT FIQ SOFT [1] WO ТО FIQ software interrupt 
Write 1 to active the software interrupt. 
Write 0 to clear the software interrupt. 


[je [mm [es _ 


6.7.5.2.13 INT ЕІО TEST. SRC 


Description: Test mode control: source generating 
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0x0034 FIQ test source generating (reset 0х0) INT FIO TEST SRC 


ШЕЛЛ А S SATIS S ЕЛЕ REIR 


INT FIQ TEST SRC 


Type RW 


ви ле ла та лајт јо |е је іт је [е је |з [а то 
INT_ 


INT_FIQ_TEST_SRC 


т Т c 


Ма Туре | Reset | Description 
Value 


INT FIQ TEST SRC | [81:0] R/W | 3290 | IRQ test mode control for source generating 
One bit for one channel, the bit[1] is reserved. 
This register is only used in test mode. When 
INT FIQ TEST SEL is 1, Write 1 to corresponding 
bit to generate INT FIQ RAW STS. If the 
corresponding channel is enabled, FIQ to MCU and 
INT FIQ MASK STS is also generated. 


6.7.5.2.14 INT. ҒІО TEST SEL 


Description: Test mode control: test select 
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0x0038 FIQ test select (reset 0х0) INT FIQ TEST SEL 


ПИ ЕПА US ESI ESI EUR ERE 


Reserved 


Type 


| - | 


| туре | 


Ма Type | Reset | Description 
Value 


INT FIQ TEST SEL R/W {hO FIQ test mode enable 
Write 1 to enter test mode. 
In normal condition, this register MUST be 
configured to 0. 


6.7.6 Application Notes 


Interrupt Control's PCLK is open by default, so Software needs not to enable any bit and 
can access the register directly. 


For IRQ and FIQ, the most important function is in the 30 hardware channel. They are 
connected to different hardware module. Make sure that all the hardware modules' 
interrupt is level triggering, and triggering level is active high. Once interrupt is 
generated, it should kept high until software clear it by setting interrupt clear bit in 
corresponding module. Following is the recommended flow for hardware channels. 
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ENABLE Channel 


Y 


Enable Hardware Module 


Y 


Wait for IRQ/FIQ 


Y 


Check Raw/Masked Sts 


Y 


Clear Module Interrupt 


Y 
DISABLE Module and 
Channel if need 


6.8 AXI Bus Monitor 


There are 10 AXI bus monitors for masters located on DDR controller. 


DDR3 PHY 
pub 


+ 


umct] 


МО | МІ | M2 | M3 M4 М5 М6 М7 | M8 | M9 


А64 Ге | А64 Ш | A64 E Е | АЗ2 |^? 


AX AXI АХІ AXI AXI хі AXI АХ АХЇ АХ 
BUSMON BUSMON BUSMON BUSMON BUSMON BUSMON BUSMON BUSMON BUSMON BUSMON 


|] | 


MM  GPU DISP CAT CPx CPO AP — CPIMCU cp? 
psP — wCpMA СРО MCU 5 
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6.8.1 


6.8.2 


6.8.3 


6.8.4 


6.8.5 


6.8.5.1 


V0.2 


0x300C_0000 ~ 0x300C_FFFF PUB AXI BUSMON8 (64KB) 
0x300D 0000 ~ 0x300D FFFF PUB AXI BUSMONS (64KB) 


Overview 

These AXI interfaces share one bus monitor, we can set register to select one of them to 
monitor. Bus monitor could monitor the bus access on the AXI interface and provide the 
interrupts when a target reading from or writing to a target address. Only CHN. INT 
register(0x00) could be cleared after reset, other registers would not be effected by reset. 


Features 
AXI bus monitor supports the following features: 


Figure.1 Support AMBA AXI bus Read and Write monitoring; 

Figure.2 Support AXI byte/half-word/word access monitoring; 

Figure.3 Support AXI ID monitoring; 

Figure.4 Support АХ! burst type monitoring; 

Figure.5 Support АХ! burst length monitoring; 

Figure.6 Support АХ! WSTRB monitoring 

Figure.7 Support АХ! 64-bit data bus monitoring, by 64-bit data mask; 

Figure.8 Support АХ! 32-bit address space monitoring, for any address between 
minimal and maximum setting; 

Figure.9 Support interrupt raw/mask status and interrupt enable; 

Figure.10 Support triggered ADDR/DATA/SIZE/BURST/LEN/ID/WSTRB status. 

Figure.11 Support performance couters which can calculate the read/write transactions, 
throughput, and latency in the specific peroid; It can calculate the specific read/write 
transactions; It can calculate the peak number of read/write transactions and 
throughput 

Figure.12 Support depth-4 transactions store buffer for read and write transactions and 
read and write data respectively 


Signal Description 
Function Description 
Control Registers 


Control Register Address Map 


Offset 


Register Name Register Description 
Address 


0x0000 CHN INT Channel interrupt configure. 
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Offset : 2 -— 
Register Name Register Description 
Address 


DATA MIN H32 
(Reserved for 32 bit Minimum data for monitoring, high 32bit 
AXI bus) 


0x001C DATA MAX L32 Maximum data for monitoring, low 32bit 


DATA MAX H32 
(Reserved for 32 bit Maximum data for monitoring, high 32bit 
AXI bus) 


0x0024 DATA MASK L32 Data mask for monitoring, low 32bit 


DATA MASK H32 
(Reserved for 32 bit Data mask for monitoring, high 32bit 
AXI bus) 


0х002С СМТ WIN LEN Performance counter window length 
0x0030 PEAK WIN LEN Peak bandwidth window length 
0x0034 MATCH ADDR Matched address which triggered interrupt. 


Matched command which triggered 
0x0038 MATCH CMD | 
interrupt. 


0x003C MATCH. DATA 132 на data which triggered interrupt, low 
32bit 
MATCH DATA H32 


(Reserved for 32 bit 
AXI bus) 


Matched data which triggered interrupt, high 
32bit 


0x0054 Write bandwidth in the counted window 
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Offset : 2 -— 
Register Name Register Description 
Address 


0x0058 WLATENCE IN WIN | Write latency in the counted window 
0х005С PEAKBW IN WIN The peak bandwidth in the counted window 


6.8.5.2 Register Descriptions 


6.8.5.21 СНМ INT 


Description: 


. (Reset to 0x0000 0000) CHN INT 


Reserved 


Field Name Type | Reset | Description 
Value 
INT MASK STATUS [31] 1700 Interrupt Mask status and should be cleared 
by asserting INT CLR; Only would be active 
when INT EN active high. 


INT RAW STATUS [30] [RO |150 | Interrupt raw status and should be cleared 
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Ч | | 
WO 


INT_CLR [29] 


ІМТ ЕМ 
ВОҒҒЕН СІН 


Writing “1” to this bit will clear the interrupt 
raw status, and clear the performance 
couters. 


0 : By default, disable busmon interrupt; 
1 : Enable busmon interrupt; 


Writing “1” to this bit will clear the read/write 
command/data buffer; 


BUF RD EN 0 : By default, disable buffer read; 


1 : Enable buffer read; In performance 
counter mode, enable counter readback in 
CNT WIN LEN register 


BUFFER EN 0 : By default, disable buffer store 


command/data; 


1.: Enable buffer store соттапа/даја; 


RD CONDITION CNT EN 0 : By default, disable condition counters 
read; 


1 : Enable condition counters read; 


RD МА SEL 1:50 0 : By default, select read transaction 
command/data from read buffer; 
1 : select write transaction command/data 
from read buffer; 
270 
100 


СМТ СІН Writing “1” to this bit will clear performance 
counter; 
СМТ INTERNAL START | Performance Counter Start 
0 : End counter; 
: Start counter; 
CNT CONDITION EN Performance Counter Enable For Specific 
Condition, If enable this mode, capture mode 


is disabled; In AXI busmon, there is no 
condition latency counter for RDAWR; 


0 : Disable condition counter; 


1 : Enable condition counter; 


Performance Counter Enable; 


0 : Disable counter; 
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Channel enable: 
0: by default, disable bus monitor; 


1: Enable bus monitor; 


6.8.5.22 СНМ СЕС 


Description: 


0x0004 . (Reset to X) CHN CFG 


РР 


BURST CF SIZE 
LEN CFG SIZE CFG ID CFG 


Type | 


WRI | WRI 
ID CFG STRB CFG BE 


Field Name Type | Reset | Description 
Value 


LEN CFG [31:28] AXI burst length monitoring, please refer to AXI 
spec for the meaning of LEN 
LEN EN [27] AXI burst length monitoring enable 
0: Disable ALEN monitoring 
0: Enable ALEN monitoring 
BURST CFG [26:25] AXI BURST monitoring: 
2'b00 : Fixed 
2'b01 : INCR; 
2'b10 : WRAP; 
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BURST_EN [24] RW | 1'bx HBURST type monitoring enable: 
0 : Disable BURST monitoring; 
: Enable BURST monitoring; 


AXI SIZE monitoring: 
000: Byte; 

001: Half-word; 

010: Word; 

011: Double Word; 


AXI SIZE monitoring enable; 
0: Disable ASIZE monitoring; 
: Enable ASIZE monitoring; 


AXI ID monitoring, please refer to AXI spec for 


ID CFG [19:12] 8'hx 
the meaning of ID 
WSTRB CFG [11:4] RW | 8'hx AXI WSTRB monitoring, please refer to AXI 
spec for the meaning of WSTRB 
ID EN 3 [nw [ro | AXI ID monitoring enable 
STRB_EN | [Rw | | AXI WSTRB monitoring enable 
| 


WRITE СЕС Monitor read or WRITE: 
WRITE EN Pa 


6.8.5.23 — ADDR MIN 


0 : monitor read transaction; 


1: monitor write transaction; 


WRITE type monitoring enable; 
0 : Monitor both read and write 


1 : Monitor read or write according to 
WRITE CFG 


Description: 
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0x0008 . (Reset to X) ADDR MIN 


(ea А А ЕЕ ЕЛЕ ЕДЕ ТЗ 


ADDR MIN 


Type 


REIEIEIEIEIEIERERERERERERERERERES 


ADDR MIN 


Type 


Field Name Type | Reset | Description 
Value 


ADDR MIN [31:0] | RW | 32‘hx | AHB minimal address for monitoring; 
Any access between Max and Min address 
space may trigger interrupt; 


6.8.5.24  ADDR MAX 


Description: 
0х000С . (Reset to X) ADDR MAX 


ИЕЛЕ ТЕА ТАГА e ЕТ ЛЕТ 


ADDR MAX 


Type 


CREIEIEIEIEREIERERERERERERERERERES 


ADDR MAX 


Type 


Field Name Type | Reset | Description 
Value 
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ADDR MAX [31:0] | RW |S32'hx | AHB maxium address for monitoring; 
Any access between Max and Min address 
space may trigger interrupt; 


6.8.5.25  ADDR MASK 


Description: 
ER EET ES ES ERES ES ЕИ 
— wA 
mesje e e e И ИОА ЕН ЖЗ ТОН 
EE EIE TEC EC RO ES CR ЕЛ ЕЛЕЛЕЛЕЛЕДЕЛ ЕЛ 
м2. жы. 


ADDR MASK 


Т 


[нее |х fx [x fx fx [x Jr fx [x |х [x |х fe |х |х fx | 


Field Name Type | Reset | Description 
Value 
ADDR_MASK [31:0] | ВАМ | 32‘hx | Address mask, active high makes the address 
of corresponding bits to be masked, and ignored 
during comparation. 


6.8.5.2.6 DATA MIN_L32 


Description: 
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0x0014 . (Reset to X) DATA MIN L32 


ШЕЛЛ ЗА ЕЕ ЕЕ ЕЛЕ EY s: 


DATA MIN 132 


Type 


REIEIECIEIEIENERERERERERERERERERES 


DATA MIN L32 


Type 


Field Name Type | Reset | Description 
Value 


DATA MIN L32 [31:0] | RW |S32'hx | AHB minimal DATA for monitoring, low 32 bit 
Any access between Max and Min data space 
may trigger interrupt; 


6.8.5.27 | DATA MIN H32 


Description: 
0x0018 . (Reset to X) DATA MIN H32 


ИЕЛЕ Е ТГ А А Б NIHU LIN 


DATA MIN. H32 


Type 


REIECIEIEIEIEIERERERERERERERERERES 


DATA MIN H32 


Type 


Field Name Type | Reset | Description 
Value 
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DATA MIN H32 [31:0] | АМ |32'hx | AHB minimal DATA for monitoring, high 32 bit 
Any access between Max and Min data space 
may trigger interrupt; 


6.8.5.2.8 DATA МАХ 132 


Description: 
ESEIEEIEIEJIEEIEJEEEREIEJEIERES 
LINE RN NN 
mesje e Јел А В ТЫГЕ ЈЕЛЕ ЕЈ 
cet] ase) В А ЕЕ Л ЕЛЕ ЕУ 
о От ОИ 


ч 


[нее |х fx [x fx fx [x Jr fx [x |х [x |х fe |х |х fx | 


Field Name Type | Reset | Description 
Value 
DATA_MAX_L32 [31:0] | RW | 32'hx | AHB maxium Data for monitoring, low 32 bit 
Any access between Max and Min Data space 
may trigger interrupt; 


6.8.5.2.9 DATA MAX H32 


Description: 
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0x0020 . (Reset to X) DATA MAX H32 


ЕЕ ЕЛДЕ C н RI 


DATA MAX H32 


Type 


REIEIEIEIEREIERERERERERERERERERES 


DATA МАХ H32 


Type 


Field Name Type | Reset | Description 
Value 
DATA MAX H32 [31:0] | RW |S32'hx | AHB maxium Data for monitoring, high 32 bit 
Any access between Max and Min Data space 
may trigger interrupt; 


6.8.5.2.10 DATA MASK L32 


Description: 
0x0024 . (Reset to X) DATA MASK L32 


ЖЕЛЕ Е ГГА А Б ЕТ RI RR 


DATA MASK L32 


Type 


REIEIECIEIEREIERERERERERERERERERES 


DATA MASK L32 


Type 


Field Name Type | Reset | Description 
Value 
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DATA MASK L32 [31:0] | RW | 32‘hx | Data mask, active high makes the data of 
corresponding bits to be masked, and ignored 
during comparation. , low 32 bit 


6.8.5.211 DATA MASK H32 


Description: 
0х0028 . (Reset to X) DATA MASK H32 
ESEJIECIEJEJIEEIEJEEIERJEREIEIERES 
LINE" HX NN 
pReeet x |х |х [x |, |х [x [x |х |х |х |х |х xxx 
ЕДИЛ ЛЕ ЕЛЕЛЕЗЕЛЕЙЕЛЕЙ 
неу sus 27/) 


DATA MASK H32 


~ 


[mese |х fx [x fx fx [x Jr jx [x |ж |х fe |х |х fx | 


Неја Мате Туре | Reset | Description 
Value 
DATA MASK H32 [31:0] | RW | 32‘hx | Data mask, active high makes the data of 
corresponding bits to be masked, and ignored 
during comparation. „моћ 32 bit 


6.8.5.2.12 СМТ WIN LEN 


Description: 
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0х002С . (Reset to X) CNT WIN LEN 


ШЕЛЛ ЕД ЛЕ EB В RI 


CNT WIN LEN 


Type 


EREIECIEIEIEIEIERERERERERERERERERES 


CNT WIN LEN 


Type 


Field Name Type | Reset | Description 
Value 


CNT WIN LEN [31: 0] Performance counter window length 


6.8.5.213 РЕАК WIN LEN 


Description: 
0x0030 . (Reset to X) CNT WIN LEN 


ЕН н ДР ДРЕ ЕВЕ 


PEAK WIN. LEN 


Type 


CREIEIEIEIEREIERERERERERERERERERES 


PEAK WIN LEN 


Type 


Field Name Type | Reset | Description 
Value 


PEAK WIN LEN [31: 0] Peak bandwidth window length 
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6.8.5.2.14 MATCH ADDR 


Description: 


0x0034 . (Reset to 0x0000 0000) MATCH ADDR 


Pujian 


MATCH_ADDR 


А ЕЛ ЫЗ АРА ЕСА Е 8 


MATCH ADDR 


Type 


Field Name Type | Reset | Description 
Value 


|MATCH ADDR | ADDR [31: 0] ЕЕ 3270 | Captured Address, which triggered interrupt; | | Captured Address, which triggered interrupt; | which triggered interrupt; 


6.8.5.215 MATCH СМО 


Description: 
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0x0038 . (Reset to 0x0000 0000) MATCH CMD 


F EE ЕЕ ЕЕ 


_ | MATCH SIZ MATCH BU 
Reserved MATCH LEN 


EAE Л ЕЕ ЕЗ S RR ДЕ БҮ? 


МАТСН Ір MATCH STRB 


Type 


Field Name Type | Reset | Description 
Value 


wawara 
ree [ри [ко [то енота 
rere — usan [ко [2 ея оно тии БЕНЕН 
атоо | БЕЛИСЕЕЕШЕЕТІШІЛТІЛІГІЗ Ен 
ата ШІЛ |mo [uo [aaen orne macra varsan — 
mee [ss [яо [me [пн Doth maces varsien 
матое [ra ro [aro [pawas areon macna varaan 


6.8.5.2.16 МАТСН DATA 132 


Description: 
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0x003C . (Reset to 0x0000 0000) MATCH DATA L32 


Е ЕЕЕ ЕЕЕ ДЕП ЕЛЕК IS RUM 


MATCH DATA L32 


Type 


Braunia a: 


MATCH DATA L32 


Field Name Type | Reset | Description 
Value 
MATCH DATA L32 | [31: 0] id 3280 | Captured Data, which triggered interrupt; low 32 
bit 


6.8.5.217 MATCH DATA H32 


Description: 


0x0040 . (Reset to 0x0000 0000) MATCH DATA H32 


Е ЛЕЛЕ В Е а ЕТЕТ 


MATCH_DATA_H32 


АКЕЛ eS РЕ Е А Е ВЕН 


MATCH. DATA H32 


Type 


Field Name Type | Reset | Description 
Value 
MATCH DATA H32 | [31: 0] 320 | Captured Data, which triggered interrupt; high 
32 bit 
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6.8.5.2.18 — RTRANS IN WIN 


Description: 


0x0044 . (Reset to 0x0000 0000) RTRANS IN WIN 


eE ES ЗЕ ЕС ЕЕ ШЕ БЕ 


RTRANS ІМ WIN 


ЖА ЕЛ ЕЕ ЗЕЛ Т ЕЕЕ ЧЕЧЕ IAN 


RTRANS IN. WIN 


Type 


Field Name Type | Reset | Description 
Value 


|RTRANS IN WIN | ІМ WIN [31: 0] ЕЕ 3270 | Read transactions in the counted window — | | Read transactions in the counted window — | in the counted window 


6.8.5.219 RBW_IN_WIN 


Description: 
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0x0048 . (Reset to 0x0000 0000) 


Pusi ЛЕ ЛЕ ЕЛ ЕЛЕ ЛЕ IR RESI 


RBW. IN. WIN 


Type 


FE PE ARTI В Е ЕЕ 


RBW. IN. WIN 


Type 


Field Name Type | Reset | Description 
Value 


RBW IN WIN [31: 0] ЕЕ 3270 | Read bandwidth in the counted window (Byte) 


6.8.5.2.20  RLATENCE IN WIN 


Description: 
0x004C . (Reset to 0х0000 0000) RLATENCE IN WIN 


ШЕШ ЛЕЛЕ ЛЕ EE ES ERES ГАД 


RLATENCE IN WIN 


Type 


ЖЕЛЕ ТЕЛ Л ЗЕЛ ЗЕ E EE ii 


RLATENCE IN WIN 


Type 


Field Name Type | Reset | Description 
Value 


RLATENCE IN WIN | [31: 0] но | 3200 | Read latency in the counted window 
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6.8.5.2.21 — WTRANS ІМ WIN 


Description: 


0x0050 . (Reset to 0x0000 0000) WTRANS IN WIN 


БЕЕН ЫЫ e E ЕС e ЕС HE E 


WTRANS IN. WIN 


А ЕЛ ЕЕ FE CR EGRE БОЕ А EG 


WTRANS IN. WIN 


Type 


Field Name Type | Reset | Description 
Value 


| WTRANS IN WIN | IN. WIN [31: 0] ЕЕ 3270 | Write transactions in the counted window — | | Write transactions in the counted window — | in the counted window 


6.8.5.222 WBW_IN_WIN 


Description: 
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0x0054 . (Reset to 0x0000 0000) 


АКЕЛЛА Е В А ЕД ТЕТ 


WBW. IN. WIN 


Type 


Fe ЕЕ ORO Е 69 В ЕЕ 


WBW. IN. WIN 


Type 


Field Name Type | Reset | Description 
Value 


WBW IN WIN [31: 0] ЕЕ 3270 | Write bandwidth in the counted window (Byte) 


6.8.5.2.23 — WLATENCE IN WIN 


Description: 
0x0058 . (Reset to 0х0000 0000) WLATENCE IN WIN 


ee ES ЕЕ ЕЕ ДА 


WLATENCE IN. WIN 


Type 


ЖЕ ЕЛЕ ТЕЗ Т URSUS GO ЕЕ ЕЕ 


WLATENCE ІМ WIN 


Type 


Field Name Type | Reset | Description 
Value 


WLATENCE IN WIN | [31: 0] но | 32'hO0 | Write latency in the counted window 
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6.8.5.224  PEAKBW IN WIN 


Description: 


0x005C . (Reset to 0x0000 0000) LATEN IN WIN 


TEGERE ES EE ei i sc ee Ea GEHE 


PEAKBW. IN. WIN 


А ЕЛ ЕТ FE РА В ВВ 


PEAKBW. ІМ WIN 


Type 


Field Name Type | Reset | Description 
Value 


|PEAKBW IN WIN | ІМ WIN [31: 0] ЕЕ 32710 | The peak bandwidth in the counted window — | | The peak bandwidth in the counted window — | bandwidth in the counted window 


6.8.6 Application Note 


Besides monitoring the AMBA bus, the monitor also integrates the other two features, one is a 
performance counter, which can calculate the transaction number, or data number transferred through 
the bus during a certain part of time; the other is transactions store buffer, the buffers depth is 4 for 
read and write transactions and read and write data respectively. 


There are two ways to decide the calculation time. 


1» Set CNT WIN LEN = 0; The calculation time is decided by the set 
CHN INT.CNT INTERNAL START - 1 to start the calculation, and set 
CHN INT.CNT INTERNAL START - 0 to end the calculation. 


Register setting example: 


0x00 = 0x30000013; //Interrupt and counter clear 
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0x04 = 0x00000000 

0x08 = 0x00000000 

0х0с = OXFFFFFFFF 

0x10 = 0x00000000 

0x14 = 0x00000000 

0x18 = 0x00000000 

Ох1с = 0x00000000 

0x20 = 0x00000000 

0x24 = 0x00000000 

0x28 = 0x00000000 

0х2с = 0x00000000 

0x30 = 0x00000100; //Ifclk mon = 400MHz, peak window-256*2.5 = 640 ns 
0x00 = 0x1000000B; //start the calculation 


0x00 2 0x10000003; //end the calculation 
Read regiters 0x44 ~ 0x5C to get infomation 


Set CHN INT.CNT INTERNAL START = 1, The calculation time is decided by the register of 
CNT WIN LEN, when the calculation is finished, an interrup will be generated. 


Register setting example: 


0x00 2 0x30000013; //Interrupt and counter clear 

0x04 = 0x00000000 

0x08 = 0x00000000 

0х0с = OXFFFFFFFF 

0x10 = 0x00000000 

0x14 = 0x00000000 

0x18 = 0x00000000 

0х1с = 0x00000000 

0х20 = 0х00000000 

0х24 = 0х00000000 

0х28 = 0х00000000 

0х2с = 0x17D78400; //ЕсК топ = 400MHz, cnt windowz0x17D78400*2.5 = 1 $ 
0x30 = 0х00000100; //ИсК_топ = 400MHz, peak_window=0x100*2.5 = 640 ns 
0x00 = 0x1000000B; //start the calculation 

After 1 second, a interrupt will be generated, and the calculated counters will be hold. 


Read regiters 0x44 ~ 0x5C to get infomation 
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6.9 


6.9.1 


6.9.2 


V0.2 


AHB Bus Monitor 


In AP System, there are 3 AHB bus monitors for masters located on main matrix, shared 
with mux as illustrated below. 


DAP CAT E x w 50100 | 50101 | SDIO2 | eMMC | МЕС | USB 
MO МІ M2 M3 МА М5 M6 MT М8 М9 
ар main mtx 
Si 52 50 53 


Bus monitors base address as below: 


Base Addr Range Addr Map Description 
0х20Е0 0000 ~ Ox20EF FFFF BUSMONO Control Register 


0х20Ғ0 0000 - Ox20FF FFFF BUSMON 1 Control Register 
0x2100 0000 - 0х210Ғ FFFF BUSMON 2 Control Register 


Overview 


Bus monitors could monitor the bus access and provide the interrupts when a target 
data reading from or writing to a target address. Only СНМ INT register(0x00) could 
be cleared after reset, other registers would not be effected by reset. 


Besides, bus monitors provide the bus usage to analyze system performance. 


Features 
This bus monitor supports the following features: 


Figure.13 Support AMBA AHB bus Read and Write monitoring; 

Figure.14 Support AHB byte/half-word/word access monitoring; 

Figure.15 Support AHB 32-bit/64-bit data bus monitoring, by 32-bit/64-bit data mask; 

Figure.16 Support AHB 32-bit address space monitoring, for any address between 
minimal and maximum setting; 

Figure.17 Support interrupt raw/mask status and interrupt enable; 

Figure.18 Support triggered HADDR/HDATA/HSIZE/HBURST status. 

Figure.19 Support performance couters which can calculate the read/write transactions, 
throughput, and latency in the specific peroid; It can calculate the specific read/write 
transactions; It can calculate the peak number of read/write transactions and 
throughput 

Figure.20 Support depth-4 transactions store buffer for read and write transactions and 
read and write data respectively 
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6.9.3 Signal Description 
6.9.4 Function Description 
6.9.5 Control Registers 


6.9.5.1 Control Register Address Map 


Offset | . 220% 
Register Мате Register Description 
Address 


DATA MIN H32 
0x0018 (Reserved for 32 bit Minimum data for monitoring, high 32bit 
AHB bus) 


0x001C DATA MAX L32 Maximum data for monitoring, low 32bit 


DATA MAX H32 
0x0020 (Reserved for 32 bit Maximum data for monitoring, high 32bit 
AHB bus) 


0x0024 DATA MASK L32 Data mask for monitoring, low 32bit 


DATA MASK H32 


0x0028 (Reserved for 32 bit Data mask for monitoring, high 32bit 


AHB bus) 
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Offset | : ee 
Register Name Register Description 
Address 


0x004C RLATENCE IN WIN Read latency in the counted window 
0x0050 WTRANS IN WIN Write transactions in the counted window 
0x0054 WBW IN WIN Write bandwidth in the counted window 


6.9.5.2 Register Descriptions 


6.9.5.21 СНМ INT 


Description: 
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0x0000 . (Reset to 0x0000 0000) CHN INT 


MEME 


ТГ С 


Ге по | по | wo | EJ т 


Field Name Type | Reset | Description 
Value 


INT MASK STATUS 1'bO Interrupt Mask status and should be cleared 
by asserting INT CLR; Only would be active 
when INT EN active high. 


INT RAW STATUS Interrupt raw status and should be cleared 
by asserting INT CLR; 


INT. CLR Writing “1” to this bit will clear the interrupt 
raw status, and clear the performance 
couters. 

0 : By default, disable busmon interrupt; 
1 : Enable busmon interrupt; 


Writing “1” to this bit will clear the read/write 
command/data buffer; 
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BUF RD EN [25] RW | 2'h0 0 : By default, disable buffer read; 
1 : Enable buffer read; In performance 
counter mode, enable counter readback in 
CNT WIN LEN register 

BUFFER EN [24] RW | 1‘b0 0 : By default, disable buffer store 


RD_CONDITION_CNT_EN | [23] RW |270 


w CLR 


CNT INTERNAL START [3] W | 1750 


RW | 1'b0 


CNT_CONDITION_EN 1'b0 
ВЫ i 


6.9.5.22 СНМ СЕС 


Description: 


command/data; 

1 : Enable buffer store command/data; 

0 : By default, disable condition counters 
read; 


1 : Enable condition counters read; 


Writing “1” to this bit will clear performance 
counter; 
Performance Counter Start 
0 : End counter; 
: Start counter; 
Performance Counter Enable For Specific 


Condition, If enable this mode, capture 
mode is disabled; 


0 : Disable condition counter; 


1 : Enable condition counter; 


Performance Counter Enable; 
0 : Disable counter; 


1 : Enable counter; 


Channel enable: 
0: by default, disable bus monitor; 


1: Enable bus monitor; 
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0x0004 . (Reset to X) CHN CFG 


ПЕНЕН 


ВЕ 
Reserved BURST CFG 
WRI 
SIZE 
MASTER CFG Reserved SIZE CFG Reserved 


| туре | 


Field Name Type | Reset | Description 
Value 


ADDR EXC EN [20] RW | 1’bx Address Exclude Enable, Active High means 
monitoring the address less then ADDR MIN 
and larger than ADD MAX; 


BURST CFG [19:17] | RW | 3'hx AHB HBURST definition: 
3'b000 : Single; 
3'b001 : INCR; 
3'b010 : WRAP4; 
3;b011 : INCR4; 
3'b100 : WRAP8; 
3'b101 : INCR8; 
3'b110 : WRAP16; 
3'b111 : INCR16; 
BURST EN [16] RW | 1‘bx HBURST type monitoring enable: 
0 : Disable HBURST monitoring; 
1 : Enable HBURST monitoring; 
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nM Е ШЫНЫ _____ 


[11:9] ЕЕ Reserved. | 


SIZE_CFG [7:5] RW | 3'hx AHB HSIZE monitoring: 
000: Byte; 
001: Half-word; 
010: Word; 
Others: reserved. 


SIZE EN [4] RW | 10х HSIZE type monitoring enable; 
0 : Disable HSIZE monitoring; 
1 : Enable HSIZE monitoring; 


WRITE CFG [1] RW | 1‘bx НМҮНІТЕ for monitoring: 
0 : HWRITE = 1’b0, read transaction; 
1: HWRITE = 1'b1, write transaction; 
WRITE EN RW 1‘bx HWRITE type monitoring enable; 
0: Disable HWRITE monitoring; 
1 : Enable HWRITE monitoring; 


6.9.5.23 ADDR_MIN 


Description: 
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0x0008 . (Reset to X) ADDR MIN 


(ea А А ЕЕ ЕЛЕ ЕДЕ ТЗ 


ADDR MIN 


Type 


REIEIEIEIEIEIERERERERERERERERERES 


ADDR MIN 


Type 


Field Name Type | Reset | Description 
Value 


ADDR MIN [31:0] | RW | 32‘hx | AHB minimal address for monitoring; 
Any access between Max and Min address 
space may trigger interrupt; 


6.9.5.24  ADDR MAX 


Description: 
0х000С . (Reset to X) ADDR MAX 


ИЕЛЕ Е ТАГА e NIS ЛЕТ 


ADDR MAX 


Type 


CREIEIEIEIEREIERERERERERERERERERES 


ADDR MAX 


Type 


Field Name Type | Reset | Description 
Value 
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ADDR MAX [31:0] | RW |S32'hx | AHB maxium address for monitoring; 
Any access between Max and Min address 
space may trigger interrupt; 


6.9.5.25  ADDR MASK 


Description: 
ER EET ES ES ERES ES ЕИ 
— wA 
mesje e e e И ИОА ЕН ЖЗ ТОН 
EE EIE TEC EC RO ES CR ЕЛ ЕЛЕЛЕЛЕЛЕДЕЛ ЕЛ 
м2. жы. 


ADDR MASK 


Т 


[нее |х fx [x fx fx [x Jr fx [x |х [x |х fe |х |х fx | 


Field Name Type | Reset | Description 
Value 
ADDR_MASK [31:0] | ВАМ | 32‘hx | Address mask, active high makes the address 
of corresponding bits to be masked, and ignored 
during comparation. 


6.9.5.2.6 DATA_MIN_L32 


Description: 
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0x0014 . (Reset to X) DATA MIN L32 


ШЕЛЛ ERES ВВ А С Е ВЕНЕ 


DATA MIN 


Type 


EREIECIEIEIEIEIERERERERERERERERERES 


DATA MIN 


Type 


Field Name Type | Reset | Description 
Value 


DATA MIN L32 [31:0] | RW |S32'hx | AHB minimal DATA for monitoring, low 32 bit 
Any access between Max and Min data space 
may trigger interrupt; 


6.9.5.27 БАТА MIN H32 


Description: 
0x0018 . (Reset to X) DATA MIN H32 


KAATAA 


DATA_MIN 


Type 


REIEIEIEIEIEIERERERERERERERERERES 


DATA MIN 


Type 


Field Name Type | Reset | Description 
Value 
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DATA MIN H32 [31:0] | АМ |32'hx | AHB minimal DATA for monitoring, high 32 bit 
Any access between Max and Min data space 
may trigger interrupt; 


6.9.5.2.8 DATA MAX L32 


Description: 
ESEJIEEIEIEJECEIEJEEEIJEREJEIERES 
LINE "HN NN 
(вене e Јел ИОА В ТЫГЕ ГЕ ПЕ DEREN 
e= ЕУ 
ООО 


ч 


[нее |х |х [ххх [x Jr fe [x |х [x |х fe |х |х fx | 


Неја Мате Туре | Reset | Description 
Value 
DATA MAX L32 [31:0] | RW | 32'hx | AHB maxium Data for monitoring, low 32 bit 
Any access between Max and Min Data space 
may trigger interrupt; 


6.9.5.29 ВАТА MAX H32 


Description: 
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0x0020 . (Reset to X) DATA MAX H32 


ШЕЛЛ ERES ЕЕ ЕЛ н NIS RII 


DATA MAX 


Type 


EREIECIECIEIEREIERERERERERERERERERES 


DATA MAX 


Type 


Field Name Type | Reset | Description 
Value 
DATA MAX H32 [31:0] | RW |S32'hx | AHB maxium Data for monitoring, high 32 bit 
Any access between Max and Min Data space 
may trigger interrupt; 


6.9.5.2.10 DATA MASK 132 


Description: 
0x0024 . (Reset to X) DATA MASK L32 


Е ЕЕЕ ЕЕЕ ЕЕЕ 


DATA MASK 


Type 


REIEIEIEIEREIERERERERERERERERERES 


DATA MASK 


Type 


Field Name Type | Reset | Description 
Value 
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DATA MASK L32 [31:0] | RW | 32‘hx | Data mask, active high makes the data of 
corresponding bits to be masked, and ignored 
during comparation. , low 32 bit 


6.9.5.2.11 DATA MASK H32 


Description: 
0х0028 . (Reset to X) DATA MASK H32 
ESEIEEIEJEJIEEIEJEEERJEREIEIERES 
LINE" HN 
ыл |х |х [x |, |х x fx |х |х |х |х |х x xx 
ЕЕЕ ЛЛ is 
` erl 'ls  —  — мн 22) 


DATA_MASK 


: 


[mese |х fx [ххх [x Jr fx [x |х [x |х fe |х |х fx | 


Неја Мате Туре | Reset | Description 
Value 
DATA MASK H32 [31:0] | RW | 32‘hx | Data mask, active high makes the data of 
corresponding bits to be masked, and ignored 
during comparation. „моћ 32 bit 


6.9.5.2.12 СМТ WIN LEN 


Description: 
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0х002С . (Reset to X) CNT WIN LEN 


ШЕЛЛ ЕД ЛЕ EB В RI 


CNT WIN LEN 


Type 


EREIECIEIEIEIEIERERERERERERERERERES 


CNT WIN LEN 


Type 


Field Name Type | Reset | Description 
Value 


CNT WIN LEN [31: 0] Performance counter window length 


6.9.5.213 РЕАК WIN LEN 


Description: 
0x0030 . (Reset to X) CNT WIN LEN 


ЕН н ДР ДРЕ ЕВЕ 


PEAK WIN. LEN 


Type 


CREIEIEIEIEREIERERERERERERERERERES 


PEAK WIN LEN 


Type 


Field Name Type | Reset | Description 
Value 


PEAK WIN LEN [31: 0] Peak bandwidth window length 
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6.9.5.2.14 MATCH ADDR 


Description: 


0x0034 . (Reset to 0x0000 0000) MATCH ADDR 


Pujian 


MATCH_ADDR 


А ЕЛ ЫЗ АРА ЕСА Е 8 


MATCH ADDR 


Type 


Field Name Type | Reset | Description 
Value 


|MATCH ADDR | ADDR [31: 0] ЕЕ 3270 | Captured Address, which triggered interrupt; | | Captured Address, which triggered interrupt; | which triggered interrupt; 


6.9.5.215 MATCH СМО 


Description: 
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0x0038 . (Reset to 0x0000 0000) MATCH CMD 


F EE ЕЕ ЕЕ 


_ | MATCH SIZ MATCH BU 
Reserved MATCH MASTER 


EA КЕЛ КИЕЛИ DS S E ESI S PRI ON 


Reserved 


Type 


Field Name Type | Reset | Description 
Value 


ра о н 
monse fen [ro [rn owe arenaer — — 
поняв ІСЕСЕСЕЕСЕШТІТІЛШІЛІГІ! БЕНЕН 
ШЕЛ ЕЕ ШСТЕСЕЕСЕШГЕТІШІШІІГІПІ СЕН 
тонске [neva о [ero не ината 
[vse po нше _ 


6.9.5.2.16 МАТСН DATA 132 


Description: 
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0x003C . (Reset to 0x0000 0000) MATCH DATA L32 


Е ЕЕЕ ЕЕЕ ЕЛЕ 6 


MATCH DATA 


Type 


ЖЕЛЕ АБА IR Е ЕЕЕ ОЕТ 


МАТСН_ОАТА 


Field Name Type | Reset | Description 
Value 
MATCH DATA L32 | [31: 0] id 3280 | Captured Data, which triggered interrupt; low 32 
bit 


6.9.5.217 MATCH DATA H32 


Description: 


0x0040 . (Reset to 0x0000 0000) MATCH DATA H32 


ШЕЛ ЗА ТОЛЕ ЕЗ ЛЕ ЕТЕТ 


MATCH DATA 


АКЕЛ EUROS БА ЛЕ t Е ee UR RM 


MATCH DATA 


Type 


Field Name Type | Reset | Description 
Value 
MATCH DATA H32 | [31: 0] 320 | Captured Data, which triggered interrupt; high 
32 bit 
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6.9.5.2.18 — RTRANS IN WIN 


Description: 


0x0044 . (Reset to 0x0000 0000) RTRANS IN WIN 


eE ES ЗЕ ЕС ЕЕ ШЕ БЕ 


RTRANS ІМ WIN 


ЖА ЕЛ ЕЕ ЗЕЛ Т ЕЕЕ ЧЕЧЕ IAN 


RTRANS IN. WIN 


Type 


Field Name Type | Reset | Description 
Value 


|RTRANS IN WIN | ІМ WIN [31: 0] ЕЕ 3270 | Read transactions in the counted window — | | Read transactions in the counted window — | in the counted window 


6.9.5.219 БНВҮ/ IN WIN 


Description: 
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0x0048 . (Reset to 0x0000 0000) 


Pusi ЛЕ ЛЕ ЕЛ ЕЛЕ ЛЕ IR RESI 


RBW. IN. WIN 


Type 


FE PE ARTI В Е ЕЕ 


RBW. IN. WIN 


Type 


Field Name Type | Reset | Description 
Value 


RBW IN WIN [31: 0] ЕЕ 3270 | Read bandwidth in the counted window (Byte) 


6.9.5.2.20  RLATENCE IN WIN 


Description: 
0x004C . (Reset to 0х0000 0000) RLATENCE IN WIN 


ШЕШ ЛЕЛЕ ЛЕ EE ES ERES ГАД 


RLATENCE IN WIN 


Type 


ЖЕЛЕ ТЕЛ Л ЗЕЛ ЗЕ E EE ii 


RLATENCE IN WIN 


Type 


Field Name Type | Reset | Description 
Value 


RLATENCE IN WIN | [31: 0] но | 3200 | Read latency in the counted window 
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6.9.5.2.21 — WTRANS IN WIN 


Description: 


0x0050 . (Reset to 0x0000 0000) WTRANS IN WIN 


БЕЕН ЫЫ e E ЕС e ЕС HE E 


WTRANS IN. WIN 


А ЕЛ ЕЕ FE CR EGRE БОЕ А EG 


WTRANS IN. WIN 


Type 


Field Name Type | Reset | Description 
Value 


| WTRANS IN WIN | IN. WIN [31: 0] ЕЕ 3270 | Write transactions in the counted window — | | Write transactions in the counted window — | in the counted window 


6.9.5.222 WBW_IN_WIN 


Description: 
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0x0054 . (Reset to 0x0000 0000) 


АКЕЛЛА Е В А ЕД ТЕТ 


WBW. IN. WIN 


Type 


Fe ЕЕ ORO Е 69 В ЕЕ 


WBW. IN. WIN 


Type 


Field Name Type | Reset | Description 
Value 


WBW IN WIN [31: 0] ЕЕ 3270 | Write bandwidth in the counted window (Byte) 


6.9.5.2.23 — WLATENCE IN WIN 


Description: 
0x0058 . (Reset to 0х0000 0000) WLATENCE IN WIN 


ee ES ЕЕ ЕЕ ДА 


WLATENCE IN. WIN 


Type 


ЖЕ ЕЛЕ ТЕЗ Т URSUS GO ЕЕ ЕЕ 


WLATENCE ІМ WIN 


Type 


Field Name Type | Reset | Description 
Value 


WLATENCE IN WIN | [31: 0] но | 32'hO0 | Write latency in the counted window 
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6.9.5.224  PEAKBW IN WIN 


Description: 


0x005C . (Reset to 0x0000 0000) PEAKBW IN WIN 


ЕЕЕ ЕЕЕ ЕЕЕ ЕЕ 


PEAKBW. IN. WIN 


А ЕЛ ЕТ FE РА В ВВ 


PEAKBW. ІМ WIN 


Type 


Field Name Type | Reset | Description 
Value 


|PEAKBW IN WIN | ІМ WIN [31: 0] ЕЕ 32710 | The peak bandwidth in the counted window — | | The peak bandwidth in the counted window — | bandwidth in the counted window 


6.9.5.2.25 Reserved 
6.9.5.2.26 Reserved 
6.9.5.2.27 BUS PEEK 
Description: 
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0x0068 . (Reset to 0x0000 0000) 


Ша ESI rp p p rs sp 


Reserved 


Type 


ICI EEG А Е Е АЕ Е ЗЕТ ЕЛ ЕТ 


Reserved Reserved HTRANS 


Field Name Type | Reset | Description 
Value 


PY] Bt: 3] но | 29 ‘hd Reseved | 
HTRANS [2:1] [RO |210 | HTRANS 


6.9.6 Application Note 


6.9.6.1 Computing Method of Capture Mode 


The busmon is in Capture Mode When CHN INT.CNT EN is set to 1'bO. The capture method is 
described below: 


€ Selection between write channel and read channel: 


СНМ CFG.WRITE EN | СНМ CFG.WRITE CFG | Channel 


0 X read and write channel both. 
1 0 read channel 
1 1 write channel 


When SIZE EN is set to 0, it means that SIZE CFG is ignored, so as BURST ЕМ. 
The address is hit when 
= — ADDR MIN < address & (~ADDR_MASK) < ADDR МАХ 

€ address here means AWADDR or ARADDR. 


e The data is hit when 
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6.9.6.2 


= DATA MIN<data & (-DATA МАЅК) < АТА MAX 


€ data is from HWDATA ог HRDATA, and is right-aligned to LSB based on HSIZE 
and HADDR[2:0](HADDR{[1:0] when data bus is 32bit wide). 


The interrupt is generated when address is hit AND data is hit. 


Performance Counter 


Besides monitoring the AMBA bus, the monitor also integrates the other two features, one is a 


performance counter, which can calculate the transaction number, or data number transferred through 


the bus during a certain part of time; the other is transactions store buffer, the buffers depth is 4 for 


read and write transactions and read and write data respectively. 


There are two ways to decide the calculation time. 


3» 


4> 


Set CNT_WIN_LEN = 0; The calculation time is decided by the set 
CHN_INT.CNT_INTERNAL_START = 1 to start the calculation, and set 
CHN INT.CNT INTERNAL START = 0 to end the calculation. 


Register setting example: 


0x00 = 0x30000013; //Interrupt and counter clear 
0x04 = 0x00000000 

0x08 = 0x00000000 

0х0с = OxFFFFFFFF 

0x10 = 0x00000000 

0x14 = 0x00000000 

0x18 = 0x00000000 

0х1с = 0x00000000 

0х20 = 0х00000000 

0х24 = 0х00000000 

0х28 = 0х00000000 

0х2с = 0х00000000 

0x30 = 0x00000100; //ИсК_топ = 400MHz, peak window-256*2.5 = 640 ns 
0x00 = 0x1000000B; //start the calculation 


0x00 2 0x10000003; //end the calculation 
Read regiters 0x44 ~ 0x5C to get infomation 


Set CHN INT.CNT INTERNAL START = 1, The calculation time is decided by the register of 
CNT WIN LEN, when the calculation is finished, an interrup will be generated. 
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Register setting example: 


0x00 = 0x30000013; //Interrupt and counter clear 

0x04 = 0x00000000 

0x08 = 0x00000000 

0х0с = OxFFFFFFFF 

0x10 = 0x00000000 

0x14 = 0x00000000 

0x18 = 0x00000000 

Ох1с = 0x00000000 

0х20 = 0х00000000 

0х24 = 0х00000000 

0х28 = 0х00000000 

Ох2с = 0x17D78400; //ЕсК топ = 400MHz, cnt мтаом=0х17078400*2.5 = 1 $ 
0x30 = 0х00000100; //ИсК_топ = 400MHz, peak windowz0x100*2.5 = 640 ns 
0x00 = 0x1000000B; //start the calculation 

After 1 second, a interrupt will be generated, and the calculated counters will be hold. 


Read regiters 0x44 ~ 0x5C to get infomation 


6.10 RTC Timer 


6.10.1 Overview 


CHIP provides an always-powered-on region to count second, minute, hour and day, and 
to perform alarm functions. 


6.10.2 Features 
Main feature list: 
Second counter: 0 — 59 
Minute counter: 0 — 59 
Hour counter: 0 — 23 
Day counter: 0 — 65535 
Second, minute, hour and day numbers can be changed by software 
Provide second interrupt, minute interrupt, hour interrupt and day interrupt 
Provide configurable alarm function 


All interrupts can be used to wakeup system from deep sleep 


Alarm interrupt can be used to power up system from power-down status 
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6.10.3 


6.10.4 


6.10.5 


6.10.5.1 


V0.2 


@ RTCVDD is the power supply for second counter, minute counter, hour counter, day 
counter, and alarm function. And this power is always on. 


Signal Description 


Function Description 

CHIP provides a very small always-powered-on region supplied by RTCVDD. Second 
counter, minute counter, hour counter, day counter, and alarm function are put in this 
region, so these functions always work even if the base band chip enters power-down 
mode. 


Second counter, minute counter, hour counter and day counter are used to count second, 
minute, hour and day values, and to issue second, minute, hour and day interrupts. The 
value of these four counters can be changed by software, but the changing time is very 
long, about 125 ms. In order to improve software efficiency, CHIP provides four interrupts 
to inform software changing completion. The changes to four counters are independent, 
and it does not need waiting for first changing to complete before changing next one. 
Alarm function is used to generate alarm interrupt to inform software, to wake up system, 
or to power up system. Alarm second, minute, hour and day values are stored in the 
RTCVDD power domain, and these four registers сап be changed by software. It also 
takes long time to change these registers, and another set of four interrupts are provided 
for changing completion. Same as the above, the changes to the four registers are 
independent, and it does not need waiting for first changing to complete before changing 
next one. 

Because HTC timers are in RTC clock domain, all interrupts can be used to wakeup 
system from deep sleep. Another important function is alarm interrupt can power up base 
band from power-down mode. 


Control Registers 


Memory map 


row Register Name Default Value 


}0x0000 | | охоооо | RTC_ ЗЕС_СМТ 
0х0004 ВТС МІМ СМТ 


0x0010 RTC SEC CNT UPD 32'h00000000 


Spreadtrum Communications, Inc., Confidential and Proprietary 317 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(СЗ SPREADTRUM | SC7731G/SC8731G Device Specification 


6.10.5.2 Register Descriptions 


6.10.5.2.1 RTC SEC CNT 


Description: Current second counter value 
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0x0000 RTC Second Counter RTC SEC CNT 


ШОН |Ә ШЕТЕЛДЕ ЕЛ ЕЕ ЕЕ 


Reserved 


Type 


ИЕА ЛЕТ БАЕ ЕЛЕ БЕЛЕЕ ДЕНЕ 


Reserved RTC SEC СМТ 


Type 


d Туре | Reset | Description 
Value 
RTC SEC ONT | [5:0] во |- | Current second counter value 


6.10.5.2.2 ВТС MIN СМТ 


Description: Current minute counter value 


0x0004 RTC Minute Counter RTC MIN CNT 


Pi EUER ESSE SPESE EGER RU Ed 


Reserved 


Type 


БЕЙ sd АЕ ES ISI GST ERES 


Reserved ВТС MIN CNT 


d Type | Reset | Description 
Value 
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RTC MIN СМТ | [5:0] во |- | Current minute counter value 


6.10.5.2.3 RTC HRS CNT 


Description: Current hour counter value 


0x0008 RTC Hour Counter RTC HRS CNT 


RE P p ESSE SS E ee 


Reserved 


Е up p EM GR Е Е RO PRSE ESAE ER RR 


Reserved RTC HRS CNT 


Type 


Type |Reset | Description 
Value 


[31:5] во | 2710 [Reseved | 
—— [4:0] [po^ e | Current hour counter value 


6.10.5.2.4 RTC DAY СМТ 


Description: Current day counter value 
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0х000С ВТС Day Counter RTC DAY CNT 


Ж БАЕЛ ЕЕ ЕЕ 53 s И 


Reserved 


Type 


ЖЕЛЕ КЕЛ GRIS Hl В eR IU RAO 


RTC. DAY. СМТ 


Type 


d Туре | Reset | Description 
Value 
RTC DAY ONT | [15:0] во |- | Current day counter value 


6.10.5.2.5 НТС SEC CNT UPD 


Description: Current second counter update 


0x0010 RTC Second Counter Update (reset 0x0000 0000) RTC SEC CNT UPD 


ЕЗ ЕЛ Dp EG ЕШЕЛ ЕЕ ЕЕ REG RES 


Reserved 


Type | Reset | Description 
Value 
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| E |RO [aso ваай sQ aa 


RTC SEC СМТ UPD | [5:0] RAW | 6'h0 Current second counter update 
Write new counter value to this register to start an 
second counter updating operation in RTCVDD 
domain. 
Reading this register can get recent updating value 


6.10.5.2.6 RTC MIN CNT UPD 


Description: Current minute counter update 
ПЕРЕ па бен EE ES ES SIS ES ES RON ЕЛ Л 
C | 


Туре 


ИЕЛЕ ЕЛЕН Е RB БА ЕЗЕТ 


Reserved ВТС MIN CNT UPD 


т и Т 


Ма Туре | Reset | Description 
Value 


RTC MIN CNT UPD | [5:0] RAW | 6'h0 Current minute counter update 
Write new counter value to this register to start an 
minute counter updating operation in RTCVDD 
domain. 
Reading this register can get recent updating value 


6.10.5.2.7 RTC HRS CNT UPD 


Description: Current hour counter update 
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0x0018 ВТС Hour Counter Update (reset 0х0000 0000) RTC HRS CNT UPD 


EA ЕЗДЕ SU EE 


Reserved 


Type 


ИЕА АЕ RS p ЕЛЕ p MIS ЕЗ А Е 


Reserved RTC HRS CNT UPD 


UJ. Т T 


Ма Туре | Reset | Description 
Value 


RTC MIN CNT UPD | [4:0] R/W |570 Current hour counter update 
Write new counter value to this register to start an 
hour counter updating operation in RTCVDD 
domain. 
Reading this register can get recent updating value 


6.10.5.2.8 RTC DAY CNT UPD 


Description: Current day counter update 


0x001C RTC Day Counter Update (reset 0x0000 0000) RTC DAY CNT UPD 


ШЕЛ ЫЕ ЕШ ЖЕЛЕ 3 Е ЕАН 


Reserved 


RTC DAY CNT UPD 


АКЕ ЕЛЕЕ Е А EI 


s 
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Type | Reset | Description 
Value 


RTC MIN CNT UPD | [15:0] R/W | 16'h0 | Current hour counter update 
Write new counter value to this register to start an 
day counter updating operation in RTCVDD 
domain. 
Reading this register can get recent updating value 


6.10.5.2.9 RTC SEC ALM ОРО 


Description: Current second alarm update 
0x0020 RTC Second Alarm Update (reset 0x0000 0000) RTC SEC ALM UPD 


HESS] EU EE ES RES E ES EE pp Е ЕЛЕЕ m 


Reserved 


Type 


ie ЕЕ ЕЕ КЕЛЕ ЧЕ ЕЗ И ЕЛЕР 


Reserved RTC SEC ALM UPD 


К Д 


Туре | Reset | Description 
Value 


RTC SEC ALM UPD | [5:0] RAW | 6'h0 Current second alarm update 
Write new counter value to this register to start an 
second alarm updating operation in RTCVDD 
domain. 
Reading this register can get recent updating value 


6.10.5.2.10 RTC MIN ALM UPD 


Description: Current minute alarm update 
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0x0024 RTC Minute Alarm Update (reset 0x0000 0000) RTC MIN ALM UPD 
ви зт | 20 | 29 | 20 [от | 26 | as | a4 | 29 | 22 | 2s | 20 | 10 | 18 | 17 | 16 
С NN 


Туре 


En А ДЕА ЕЛЕ ШЕКЕ ЕЙЕЛ 


Reserved RTC MIN ALM UPD 


т. — | | |.  )— г) 


Ма Туре | Reset | Description 
Value 


RTC MIN ALM UPD | [5:0] RAW | 6'h0 Current minute alarm update 
Write new counter value to this register to start an 
minute alarm updating operation in RTCVDD 
domain. 
Reading this register can get recent updating value 


6.10.5.2.11 RTC HRS ALM UPD 


Description: Current hour alarm update 
Eur sP EE ES ESSI ESI ui 
C 


ПЕПЕЛА вЫ 


Reserved RTC HRS ALM UPD 


т ти s: 
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Type | Reset | Description 
Value 


RTC MIN ALM UPD | [4:0] R/W |570 Current hour alarm update 
Write new counter value to this register to start an 
hour alarm updating operation in RTCVDD domain. 
Reading this register can get recent updating value 


6.10.5.2.12 RTC DAY ALM UPD 


Description: Current day alarm update 
0х002С ВТС Day Alarm Update (reset 0х0000 0000) RTC DAY ALM UPD 
ви зт | 20 | 29 | 20 [от | 26 | as | a4 | 29 | 22 | 2s | 20 | 10 | 18 | 17 | 16 


Reserved 


Type 


ЖЕЛЕ ЕЛЕ SES 


RTC DAY ALM UPD 


Type RIW 


Ма Туре | Reset | Description 
Value 


RTC MIN ALM UPD | [15:0] R/W |16h0 | Current day alarm update 
Write new counter value to this register to start an 
day alarm updating operation in RTCVDD domain. 
Reading this register can get recent updating value 


6.10.5.2.13 АТС INT EN 


Description: Interrupt enable and hour format control 
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0x0030 RTC Day Counter RTC DAY CNT 


E e Е Е ЕЕ ЕЕ А 


Reserved 


Type | Reset | Description 
Value 
A MR 


Г < 


RTC DAY ALM UPD INT EN Day alarm updating complete interrupt 


enable 
0: disabled 


1: enabled 


RTC HOUR ALM UPD INT EN Hour alarm updating complete interrupt 


enable 


RTC MIN ALM UPD INT EN Minute alarm updating complete 
interrupt enable 


RTC SEC ALM UPD INT EN Second alarm updating complete 


interrupt enable 


RTC DAY CNT UPD INT EN Day counter updating complete interrupt 


enable 


RTC HOUR СМТ UPD INT ЕМ Hour counter updating complete 


interrupt enable 
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RTC MIN CNT UPD INT EN Minute counter updating complete 


interrupt enable 


RTC SEC CNT UPD INT EN Second counter updating complete 


interrupt enable 


= = 
EK. 


RTC SPG CNT UPD INT EN Spg counter updating complete interrupt 


enable 


Rm шет — 


Hour format select 

0: The read back hour count is 
formatted as 0 to 23. 

1: The read back hour count is 
formatted as 0 to 11, and bit 4 represent 
AM or PM — AM is 0 and PM is 1. 


је 


RTC SEC INT ЕМ 


W 


N 


R 
R 
R 
R 


RW 


6.10.5.2.14 RTC_INT_RAW_STS 


Description: Interrupt raw status 
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RTC Day Counter RTC DAY CNT 


ft e Е ЕЕ ea ESL ЕЛЕ А 


Reserved 


Day alarm updating complete 


interrupt raw status 


Hour alarm updating complete 


interrupt raw status 


RTC MIN. ALM UPD INT RAW STS Minute alarm updating complete 
interrupt raw status 


RTC SEC ALM UPD INT RAW STS Second alarm updating 
complete interrupt raw status 


RTC DAY CNT UPD INT RAW STS Day counter updating complete 
interrupt raw status 


RTC HOUR CNT UPD INT RAW STS Hour counter updating complete 
interrupt raw status 
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RTC MIN CNT UPD INT RAW STS Minute counter updating 


complete interrupt raw status 


RTC SEC СМТ UPD INT RAW STS Second counter updating 


complete interrupt raw status 


RTC SPG CNT UPD INT RAW STS ашы Spg counter updating complete 


interrupt raw status 


esame — [a [m [тоштем — 
тоно menan а [ао [me СЕ 
СС [ао [mo СЕ 
mesmo [но [тї [Seo тич низи 


6.10.5.2.15 ВТС INT CLR 


Description: Interrupt clear 


0x0038 RTC Day Counter RTC DAY CNT 


аашаа 


Reserved 


Reserved 
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me Type | Reset | Description 
Value 


RTC DAY ALM UPD INT CLR [15] WO | 'hO Day alarm updating complete 
interrupt clear 
Write 1 to this bit to clear 
corresponding interrupt 
WO | 1’h0 


HOUR ALM UPD INT CLR [14] 


Hour alarm updating complete 


interrupt clear 


MIN ALM UPD INT CLR i Minute alarm updating complete 
interrupt clear 


SEC_ALM_UPD_INT_CLR : Second alarm updating 
complete interrupt clear 


DAY_CNT_UPD_INT_CLR : Day counter updating complete 
interrupt clear 


HOUR CNT UPD INT CLR ` Hour counter updating complete 
interrupt clear 


MIN CNT UPD INT CLR : Minute counter updating 
complete interrupt clear 


SEC_CNT_UPD_INT_CLR ! Second counter updating 
complete interrupt clear 


SPG CNT UPD INT CLR ! Spg counter updating complete 
interrupt clear 


RTC HOUR INT CLR [2] 
ВТС MIN INT. CLR [1] 


6.10.5.2.16 ВТС INT MASK STS 


Description: Interrupt masked status 
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RTC Day Counter RTC DAY CNT 


PE ДЕЗЕ ЕЛЕ ЕЕ ЕЕ А 


Reserved 


Reserved 


Type | Reset | Description 
Value 


Day alarm updating complete 


interrupt masked status 


Write 1 to this bit to masked 
status corresponding interrupt 


— 
= 
© 


RTC HOUR ALM UPD INT MASK STS Hour alarm updating complete 


interrupt masked status 


— 
= 
© 


RTC MIN ALM UPD INT MASK STS Minute alarm updating 


complete interrupt masked 
status 


— 
= 
© 


RTC SEC ALM UPD INT MASK STS Second alarm updating 


complete interrupt masked 
status 


RTC DAY CNT UPD INT MASK STS 1'h0 Day counter updating complete 
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RTC HOUR CNT UPD INT МАЭК STS 1'h0 Hour counter updating 
complete interrupt masked 


status 


RTC MIN CNT UPD INT MASK STS 1'h0 Minute counter updating 
complete interrupt masked 


status 


RTC SEC CNT UPD INT MASK STS 1'h0 Second counter updating 
complete interrupt masked 


status 


RTC SPG CNT UPD INT MASK STS [ 1'h0 Spg counter updating complete 
interrupt masked status 


[erem [mee 


RTC SEC INT MASK STS Second interrupt masked 
status 


6.10.5.2.17 RTC SEC ALM CNT 


Description: Current second alarm value 


RTC Second alarm RTC SEC ALM CNT 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 333 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


EP SPREADTRUM | SC7731G/SC8731G Device Specification 


Type | Reset | Description 
Value 


RTC SEC ALM ONT | [5:0] во |- | Current second alarm value 


6.10.5.2.18 RTC MIN ALM CNT 


Description: Current minute alarm value 
0x0044 RTC Minute alarm RTC MIN ALM CNT 
ПРИ а ЕЛЕНЕ yu 


Reserved 


Type 


Ee SUR EGG S ERES ERES ER 


Reserved RTC MIN ALM CNT 


Ма Type | Reset | Description 
Value 
RTC MIN ALM ONT | [5:0] во |- | Current minute alarm value 


6.10.5.2.19 RTC HRS ALM CNT 


Description: Current hour alarm value 
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0x0048 RTC Hour Alarm RTC HRS ALM CNT 


ЖЕДЕЛ ЛЕ ЗЕЛ ЕЛЕ ЕЕ ЕВЕ 


Reserved 


Type 


ИЕА АЕ АЕ ТЕБЯ RII ВЫ 


Reserved RTC HRS ALM CNT 


Type 


Type | Reset | Description 
Value 
RTC HRS ALM ONT | [4:0] во |- | Current hour alarm value 


6.10.5.2.20 RTC DAY ALM CNT 


Description: Current day alarm value 


0x004C RTC Day Alarm RTC DAY ALM CNT 


ЕЛЖ ESSE EUR ESI ESO ЕЕ ЕЕ ЗОВ 


Reserved 


| Name | RTC. DAY. CNT 


Type | Reset | Description 
Value 
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RTC DAY ALM ONT | [15:0] во |- | Current day alarm value 


6.10.5.2.21 RTC SPG CNT 


Description: Current spg counter value 
0x0050 RTC SPG Counter Value RTC SPG CNT 
ви зт | 20 | 22 | 20 | 27 | 22 | 25 | 24 | 2з | 22 | 1 | 20 | 12 | а | 17 | 16 


Reserved 


Type 


ПА Ба КУ ЗЕ ЧЕ IIR 


Reserved ВТС SPG СМТ 


Туре 


6 Туре | Reset | Description 
Уаіше 
ВТС SPG ONT | [7:0] во |- | Current spg counter value 


6.10.5.2.22 ВТС SPG CNT UPD 


Description: Current spg counter update 
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0x0054 RTC SPG Counter Update (reset 0x0000 0000) RTC SPG CNT UPD 


ES qos ES ЕЕ S ESI EST SR ERE 


Reserved 


Type 


ЕЕЕ ЕЛ S SSH БАЕТ ЕЗ ЕНЕ 


Reserved RTC SPG CNT UPD 


fe T 


Type | Reset | Description 
Value 


RTC SPG СМТ ОРГ | [7:0] RW | 870 Current spg counter update 
Write new counter value to this register to start an 
spgd counter updating operation in RTCVDD 
domain. 
Reading this register can get recent updating value 


6.10.6 — Application Notes 


Second counter, minute counter, hour counter and day counter always run in RTCVDD 


domain. However, if software wants to access or control these functions, it should set 
rtc eb and rtc rtc eb first. 

After setting rtc eb and rtc гіс eb, software can get second, minute, hour and day counter 
values by reading rtc sec cnt, rtc min cnt, rtc hour cnt and гіс day cnt. Double-reading 


method is still recommended, like the system timer reading. 


RTC timers provide second interrupt, minute interrupt, hour interrupt and day interrupt. 
Software can enable these interrupts by setting 1 to rtc sec int en, rtc min int en, 


rtc sec hour en and гіс day int en, check status by reading гіс sec int mask sts, 
rtc min int mask sts, rtc hour int mask sts and rtc day int mask sts, and clear these 


interrupts by writing 1 to rtc sec int сіг, rtc min int сіг, rtc hour int сіг and 


rtc day int clr. 


Software can update the four counter values by writing new value to rtc sec cnt upd, 
rtc min cnt upd, rtc hour cnt upd or rtc day cnt upd. However, the changing time is 


very long, about 125 ms. In order to improve software efficiency, RTC timer provides four 
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interrupts to inform software changing completion. Software can enable these interrupts by 
setting rtc sec cnt upd int en, rtc min cnt upd int en, rtc hour cnt upd int en and 
rtc day cnt upd int en, check status by reading rtc sec cnt upd int mask sts, 

min cnt ира int mask sts, rtc hour cnt ира int mask sts and 

rtc day cnt upd int mask sts, and clear these interrupts by writing 1 to 

rtc sec cnt upd int clr, rtc min cnt upd int clr, rtc cnt upd hour int clr and 

rtc day cnt upd int clr. The changes to four counters are independent, and it does not 
need waiting for first changing to complete before changing next one. 


= 
о 


АТС timer provides an alarm function. If an alarm occurs, alarm interrupt is issued. 
Software can enable this interrupt by setting rtc alm int en, check status by reading 
rtc alm int mask sts, and clear these interrupts by writing 1 to rtc. alm int сіг. 


Alarm value can be configured by writing expected value to rtc sec alm upd, 

rtc min alm upd, rtc hour alm upd and rtc day alm upd. However, the changing time 
is very long, about 125 ms. In order to improve software efficiency; RTC timer provides 
four interrupts to inform software changing completion. Software can enable these 
interrupts by setting rtc sec alm upd int en, rtc min alm upd int en, 

rtc hour alm upd int en and rtc day alm upd int en, check status by reading 

rtc sec alm upd int mask sts, rtc min alm upd int mask sts, 

rtc hour alm upd int mask sts and rtc day alm upd int mask sts, and clear these 
interrupts by writing 1 to rtc sec alm upd int сіг, rtc min alm upd int clr, 

rtc alm upd hour int clr and rtc дау alm upd int clr. The changes to the four counters 
are independent, and it does not need waiting for first changing to complete before 
changing next one. 


Because НТС timers are in АТС clock domain, all interrupts can be used to wakeup 
system from deep sleep. Another important function is alarm interrupt can power up base 
band chip from power-down mode. 


6.11 General Purpose Timer 


Base Addr Range Addr Map Description 
0x4005 0000 ~ 0x4005 FFFF AON Timer (64KB) 


0x4022 0000 - 0x4022 FFFF AP TimerO (64KB) 
0x4033 0000 - 0x4033 FFFF AP Timer1 (64KB) 
0x4034 0000 - 0х4034 FFFF AP Timer2 (64KB) 


6.11.1 Overview 


The module includes three general-purpose asynchronous timers. 
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6.11.2 


6.11.3 


6.11.4 


6.11.4.1 


V0.2 


Features 

32-bit decreasing counter 

Support one-time mode and period mode 

Support configurable counting value 

Can be used as wakeup source during deep sleep 

Support single read : no need to double read when reading counter value 


Support multiple load : no need to check busy bit before load tmr 


Support read counter value immediately after loading tmr: once tmr is loaded, the 
counter value is updated immediately 


Signal Description 
Null 


Function Description 

tmrfull top provides three general-purpose timers. Timer 0/1/2's frequency is 
independent; generally it is 32.768KHz RTC clock, or other clock such as 26MHz. The 
frequency determines its frequency, if it's 32.768KHz, the precision is 30.5us. If is 
26MHz, the precision is 38.461ns. These three timers can be controlled 
independently. 


Each asynchronous Timers 


Each timer has a 32-bit decreasing counter. This kind of timer provides two operating 
modes: one-time mode and period mode. 


If the timer is configured in one-time mode, counter decreases from setting value to 0. 
When counter gets to 0, an interrupt is issued. This interrupt is hold until software 
clears it by writing corresponding clear bit. The counter also stays at 0 until software 
load it again. 


If the timer is configured in period mode, counter decreases from setting value to 0. 
When counter gets to 0, an interrupt is issued. Then counter goes back to setting 
value again, and continues to decrease from setting value. The interrupt will hold until 
software clears it by writing corresponding clear bit. 


If trigging clock is RTC clock, these two timers can be used to wake up system during 
deep sleep. 
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For RTC clock triggered timer, since the frequency of clk rtc is much slower than that 
of PCLK, there are three issues іп the r1p0 version of timer, the solution also list here: 


» 


Double read to read counter value: in r1p0, counter value belongs to сік rtc 
domain, but it connect to PCLK directly, so when read the counter value, 
metastable state may occur, and the read result is wrong. In r1p0, double read is 
utilized to solve the problem. It read the counter value for two times(double read), 
if the two result is same, no metastable state is occurred, if they are different, 
metastable may be occurred so software should discard the read result and 
double read again until the results is same. So we can see that double read solve 
the problem of metastable at the cost of increasing software complexity. 


Read 
start 
Read counter value 


Y 


Read counter value 


Read finish 


Figure 6-18 Double read flow 


> Solution to double read: In г2р0, a 32bit counter named tmr cnt shdw is used 


to solve this problem. It is in PCLK domain and once the tmr cnt value (clk rtc) 
changes; it will also follow the change. Just as its name, it is the shadow of 
tmr. cnt value which reflect the tmr cnt value accurately. Since it is in PCLK, 
metastable state can be avoided. In the case of deep sleep. PCLK is closed, 
tmr cnt shdw also stop following. Once PCLK is open, it quickly updates its 
value in 3 PCLK cycle. Figure 6-19 is the diagram of this solution, Figure 6-20 is 
the waveform of the updating process. Figure 6-21 illustrates the updating 
process when PCLK is closed. 
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PCLK domain clk rtc domain 


tmr cnt shdw - + 


double sync 


| 


tmr cnt value 


tmr cnt upd 


Figure 6-19 Principle of tmr cnt. shdw 


clk rtc 


tmr cnt value ( 55 54 53 ) 


tmr cnt ара 


PCLK | 


tmr cnt upd syncd 


tmr cnt shdw ( 55 | 54 ү 53 


Requirement: 
tmr cnt. value should be stable before the first load(Synthesis at 26M) 


Figure 6-20 waveform of tmr cnt shdw (PCLK open) 


clk rtc 


tmr cnt value | 55 54 53 ) 


tmr cnt ора 


PCLK | PCLK close 


tmr cnt upd syncd 


tmr cnt shdw | 55 | 53 | 


Figure 6-21 waveform of tmr. cnt shdw (PCLK close) 
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apb wr ld 


tmr ld reg 


tmr ld busy 
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> Check busy bit before any load: in r1p0, one bit signal tmr Id reg is used to 


record the load operation. When there is a load, tmr Id reg will toggle (0-21 or 
1->0) which indicate а new load is taken place. However, tmr Id reg should hold 
this value until the load value is successfully loaded into counter which belongs to 
сік rtc. If not, tmr 19 reg will toggle back to original status which forms а narrow 
pulse that cannot be sampled by сік rtc. That is to say, сік rtc will not know а 
new load is happen. То avoid this problem, a busy bit named tmr Id busy is 
provided to indicate that timer is now busy with loading; further loading should not 
happen in this period. So this method confines the software by not allowing 
loading when tmr. Id busy is 1. Figure 6-22 demonstrates that when tmr Іа busy 
is 1, no load is permitted. 


PCLK | 
tmr ld value ( 0 55 ) 
— | load forbidden 
clk rtc 
tmr cnt value ( 00 55 ) 


Figure 6-22 Check busy bit 


> Solution to check busy bit: In r1p0, 1-bit signal tmr Id reg is used to record the 


load status, if multiple load occurs in a short time, it may miss the status. 
Therefore, a 8-bit signal tmr Id idx in PCLK domain is used here to solve the 
problem. Whenever software write the tmr Іа value, tmr Іа idx increase 1 to 
indicate that a new load is taken place. In clk rtc domain, there is also 8-bit signal 
named tmr Іа idx shdw rtc, which is the shadow of tmr Id іах in сік rtc domain. 
When a new load happen, tmr Id idx and tmr Id idx shdw are different, then 
tmr ld idx shdw and tmr cnt value will update at the same time. Figure 6-23 is 
the circuit diagram, Figure 6-24 is the waveform of single load, from which we can 
see that maximum delay between tmr Id value and tmr cnt value is 5 сік rtc 
delays. Figure 6-23 is the waveform of multiple loads, notice that we no longer 
check tmr Id busy, instead, we have multiple loads іп a short time and the last 
load value (77) is loaded. 


Spreadtrum Communications, Inc., Confidential and Proprietary 342 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


КРВ 5РРЕАОТВШМ' 


PCLK domain 


SC7731G/SC8731G Device Specification 


clk rtc domain 


tmr ld idx 


tmr ld idx upd 


oe 


tmr ld idx shdw rtc 


sig sync 


tmr ld value 


- = 


tmr cnt value 


Figure 6-23 Solution of multiple load 


PCLK | 


apb wr ld 


tmr ld value ( 0 


55 


tmr ld idx upd 


tmr ld idx upd syncd 


clk rtc À 


tmr_cnt_value | 


00 


55 


54 53 -| 


Maximum delay is 5 clk>rtc 


Figure 6-24 Single load 


PCLK | 


apb wr ld 


tmr ld value ( O 


55 


66 


77 


tmr ld idx ара 


tmr ld idx upd syncd 


clk rtc Á 


tmr cnt value | 


00 


TI 


76 75 ) 


Last load value(77) is loaded into tmr. cnt value 
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Figure 6-25 multiple load 


» Waiting before read counter value: In software, write and then read is 
commonly used to check whether a register is written correctly. However, when 
this method is used in timer, more attention should be paid. Because the load 
need 3 clk rtc to finish, read value before that is illegal. Furthermore, there is no 
signal to indicate load is finish. Software has to count 3 clk rtc by itself or wait 1 
сік rtc after tmr Id busy change to 0. 


PCLK | 


apb wr ld 


tmr ld value ( 0 55 ) 


tmr ld reg 


tmr ld busy 


clk rtc 


tmr cnt value | O0(old value) 55(new value) ) 


Figure 6-26 Wait 3 cycle to get new value 


> Solution to Waiting: The solution is based on the knowledge that before load is 
done, we can use tmr ld value for read, and after load is done we can use 
tmr cnt shdw. To determine when the load is done, we sync 
tmr 1а idx shdw rtc back to PCLK domain, and the synced signal is 
tmr ld idx shdw pclk. If tmr Іа idx shdw pclk is equal to tmr_Id_idx, current 
load is done (tmr. loading = 0). This method works in the case of PCLK closed or 
auto-gated. After PCLK is open again, tmr Id idx shdw pclk can quickly sample 
the tmr. Id idx shdw rtc and tmr loading is updated. This only needs three 
PCLK. Usually software read happens after that period of time, so the read result 
is accurate. In Figure 6-28, the signal synchronization circuit using shadow 
mechanism circuit is not showed for simplicity. 


tmr loading 


tmr cnt shdw Hu 


> 0 


[> tmr cnt read 


tmr ld value 


Figure 6-27 Solution to wait certain time 
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PCLK domain | clk гіс domain 
| 
irl ix ан ple —< a | 
| 
tmr loading [a | 
<q |= | 
< | 
| 
| 
tmr ld idx | > — —» tmr ld idx shdw rtc 
| 
| 
| 
| 
tmr ld value | > — tmr_cnt_value 
| 
| 


Figure 6-28 Waveform of tmr. loading 


6.11.5 Control Registers 


6.11.5.1 Memory map 
ARM base address: 


Тітег0: 


Offset 2 
Description 

Address 

0x0000 TIMERO LOAD TimerO load value 

0x0004 TIMERO VALUE TimerO counter value 


0x0008 TIMERO CTL TimerO control registers(add tmr new) 
0x000C TIMERO INT Тітего interrupt 
0x0010 TIMERO CNT RD TimerO counter value for read(new added) 


Timer: 


Offset -— 
Description 
Address 


0x0020 TIMER1 LOAD Timer1 load value 
0x0024 TIMER1 VALUE Timer1 counter value 
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Offset 22 15 
Description 
Address 


0x0028 TIMER1 CTL Timer1 control registers(add tmr new) 


0x002C TIMER1 INT Timer1 interrupt 
0x0030 TIMER1 CNT RD Timer1 counter value for read(new added) 


Timer2: 


Offset 
Address 


Description 


6.11.5.2 Register Descriptions 
6.11.5.2.1 TIMERO LOAD 
Description: TimerO load value 


0x0000 TimerO load value (Reset 0x0000 0000) TIMERO LOAD 
ESEIEIEICIERCIEIEREIEJERCICRECIERES 
С o ш 


ч 


ДА ЕЕ ЕЛБА ПБ 


timerO load 


~ 


timerO load [31:0] 32'h0 TimerO load value 
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Write to this register will reload 
the timer with the new value. 
In one-time mode, this value is 
the first counting start number. 
In periodic mode, this value is 
each counting start number. 


6.11.5.2.2 TIMERO VALUE 


Description: TimerO counter value 
0x0004 TimerO counter value (Reset 0x0000 0000) TIMERO VALUE 


[ESTEE EC RES SEES Cin 


timerO value 


ПЯ БЕАРА ЕЕЕ ЕЙ 


timerO value 


Type 


timerO value [31:0] 3270 Тітег0 counter value 
This read-only register indicates 
current counter value. 
It's not recommended to read 
this register in normal usage. 
Because the counter is in 
different clock domain with 
APB, software needs use 
double-reading method to read 
this value, like system timer. 
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6.11.5.2.3 TIMERO CTL (add tmr new) 


Description: TimerO control registers 
0x0008 Тітег0 control register (Reset 0x0000 0000) TIMERO CTL 


Pc ES Cp ЕЕЕ ЕЕ ЕАН 


Reserved 


Type 


TES s EE RR ES ESO Е Е S RR ID ES RET 


Time | timer | timer 
Reserved 0 ru 0m Reserved 
n ode 


| туре | 


Reserved 


ітег0 new TimerO version 


0: timer use old behavior, this is 
for backward compatibility. 


1: timer uses new behavior, 
such as multiple loads without 
checking busy bit, only need to 
read once to get timer counter 
value. 


When timerO new-1, software 
must not check checking busy 
bit. Busy bit cannot be used 
when timerO new-1. 


timerO run TimerO open bit 
0: timer stops 


1: timer runs 


timerO mode TimerO mode select 


0: one-time mode 
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1: period mode 
[5:0] 670 Reserved 


6.11.5.2.4 TIMERO INT 


Description: Тітег0 interrupt 


0х000С Титего interrupt (Reset 0х0000 0000) TIMERO INT 


PERS pop ERES В 


Reserved 


Type 


KWIKIKIEIKHIEIKIKSESESESESKEEEESEREI 


| туре | 


[91:5] 27'h0 Reserved 


timer0_Id_busy | [4] RO 1'h0 Timer0 load busy status 


0: Timer is ready for new 
loading 


1: Last loading is not completed 


Software must not load new 
value when this bit is busy, that 
is, this bit should be checked 
before any new loading. 


This bit is set after a new 
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loading, and lasts two or three 
ВТС clock cycles, about 60us - 
92us. 


timerO int clr Тітег0 Interrupt clear 


Write 1 to this bit to clear 
interrupt 


timerO int mas TimerO interrupt masked status 
k sts 


timerO int raw Тітег0 interrupt raw status 
_ 515 


timerO int en Тітег0 interrupt enable 


6.11.5.2.5 TIMERO CNT RD (New added) 


Description: TimerO counter value for read 
0x0010 TimerO counter value for read(Reset 0x0000 0000) TIMERO CNT RD 
esses Р e es pete БЕЛЕЕ Е 


timerO cnt rd 


Type 


ЕШ ЕЛ АБА ISI P БШ ЕЕ ГУЕ 


timerO cnt rd 


timerO cnt rd CEAL :0] 3210 TimerO counter value for read. 
Only valid when tmr new = 1. If 
tmr new = 0, don't read this 
register. 
This read-only register indicates 
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current counter value. 

The advantage of this register is 
software can read the counter 
value immediately after load, 
without waiting for the load 
done. Also, software just needs 
to read once instead of double 
read. 


6.11.5.2.6 TIMER1 LOAD 


Description: Тітегі load value 
0x0020 Timer1 load value (Reset 0x0000 0000) 
И ЕЕ ЕЕ ЕЛЕГЕ ЕЕ 
fem 


Type RW 


АКЕЛ ЕЕ КАШ ПА ЧЕЧЕТ 


timer1 load 


ч 


ітегі load [31:0] RW 32'h0 Timer1 load value 
Write to this register will reload 
the timer with the new value. 
In one-time mode, this value is 
the first counting start number. 
In period mode, this value is 
each counting start number. 
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6.11.5.2.7 TIMER1 VALUE 


Description: Timer1 counter value 
0x0024 Timer1 counter value (Reset 0x0000 0000) TIMER1 VALUE 


В RS HIS ЕЛЕУТ ЕЗЙ А 


timer value 


Type 


а SO a aS o SO А 


timer value 


Type 


ітегі value [31:0] 32'h0 Timer1 counter value 
This read-only register indicates 
current counter value. 
It's not recommended to read 
this register in normal usage. 
Because the counter is in 
different clock domain with 
APB, software needs use 
double-reading method to read 
this value, like system timer. 


6.11.5.2.8 TIMER1 CTL(add tmr new) 
Description: Timer1 control registers 
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0x0028 Timer1 control register (Reset 0x0000 0000) TIMER1 CTL 


PE jop Е Е аашаа 


Reserved 


Type 


ПЕ URP SH UU ЕЕ ЕЛЕЕ 


Time 
Time | Time 
Reserved rir Reserved 
un 


Reserved 


Тітегі new Timer1 version 


0: timer use old behavior, this is 
for backward compatibility. 


1: timer uses new behavior, 
such as multiple loads without 
checking busy bit, only need to 
read once to get timer counter 
value. 


When timer1_new=1, software 
must not check checking busy 
bit. Busy bit cannot be used 
when timer1_new=1. 


ітегі run Timer1 open bit 
0: timer stops 


1: timer runs 


timer1 mode Тітегі mode select 
0: one-time mode 


1: period mode 


Reserved 
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6.11.5.2.9 


Description: 


0x002C 


Type 


TIMER1 INT 


Timer1 interrupt 


Timer1 interrupt (Reset 0x0000 0000) 


Reserved 


BE sr po Eo ee ЕЕ RR 


SC7731G/SC8731G Device Specification 


TIMER1 INT 


EXCIEICIEIEICIERERERERERERER RENS 


[81:5] 


2710 


Reserved 


timeri ld busy 


[4] 


RO 


1'hO 


Timer1 load busy status 


0: Timer is ready for new 
loading 


1: Last loading is not completed 


Software must not load new 
value when this bit is busy, that 
is, this bit should be checked 
before any new loading. 


This bit is set after a new 
loading, and lasts two or three 
ВТС clock cycles, about 60us - 
92us. 


тел int сіг 


[3] 


WO 


Timer1 Interrupt clear 


Write 1 to this bit to clear 


V0.2 
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interrupt 


timer1 int mas Timer1 interrupt masked status 
k sts 


тел int raw Timer1 interrupt raw status 
_ 515 


тел int en Timer1 interrupt enable 


6.11.5.2.10 TIMER1 CNT RD(New added) 


Description: Тітегі counter value for read 
ЕЛЕ АБ ED ESTEE EN 
| а 


Туре 


ПА ЕН А А И ЕШ A 


timer1_ cnt rd 


Type 


timer1 cnt. rd [31:0] во | 320 Same as timerO cnt га 


6.11.5.2.11 TIMER2 LOAD 
Description: Timer2 load value 
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0x0020 Timer2 load value (Reset 0x0000 0000) TIMER2 LOAD 


Ей ИЕ БА Е E E REIR OR REIR 


Timer2 load 


Type 


ЦАРА РА GIG ЕЛ ЕЕ ЕЕ ЕЕ 


Timer2 load 


Type 


Timer2 load ШІСІ :0] 3270 Timer2 load value 
Write to this register will reload 
the timer with the new value. 
In one-time mode, this value is 
the first counting start number. 
In period mode, this value is 
each counting start number. 


6.11.5.2.12 TIMER2 VALUE 
Description: Timer2 counter value 
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0x0024 Timer2 counter value (Reset 0x0000 0000) TIMER2 VALUE 


ШЕЛ ЕЛДЕ 4 ЕТ E ЕЛЕ БЕ Т 


timer2 value 


Type 


АКТ ЕЛЕЗЕ Л КЕЧ P ЕХКҮ ЕНЕ ЕА 


Timer2 value 


Type 


timer2 value EEE :0] 3270 Timer2 counter value 
This read-only register indicates 
current counter value. 
It's not recommended to read 
this register in normal usage. 
Because the counter is in 
different clock domain with 
APB, software needs use 
double-reading method to read 
this value, like system timer. 


6.11.5.2.13 TIMER2 CTL(add tmr new) 
Description: Timer2 control registers 
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0x0028 Timer2 control register (Reset 0x0000 0000) TIMER2 CTL 


ШЕН |Ә ШЕТЕЛДЕ а ЕЕЕ аашаа а 


Reserved 


Type 


ПЕ URP SH UU ЕЕ ЕЛЕЕ 


Time 
Time | Time 
Reserved rar Reserved 
un 


Reserved 


Timer2 new Timer2 version 


0: timer use old behavior, this is 
for backward compatibility. 


1: timer uses new behavior, 
such as multiple loads without 
checking busy bit, only need to 
read once to get timer counter 
value. 


When timer2_new=1, software 
must not check checking busy 
bit. Busy bit cannot be used 
when timer2 new-1. 


Timer2 run Timer2 open bit 
0: timer stops 


1: timer runs 


Timer2 mode Timer2 mode select 
0: one-time mode 


1: period mode 


Reserved 
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6.11.5.2.14 TIMER2 INT 


Description: Timer2 interrupt 


0х002С Тітег2 interrupt (Reset 0x0000 0000) 


Reserved 


Be ERES ЕД pu АЕ EE EUER OU ERN 


Type 


ІН Rcs ERR CONES RR Е УЕ RIS RR RR 


TIMER2 INT 


Reserved 


[81:5] RO 27'h0 
Timer2 Id bus | [4] RO 1710 
у 


n 


Timer2 load busy status 
0: Timer is ready for new 
loading 


1: Last loading is not completed 


Software must not load new 
value when this bit is busy, that 
is, this bit should be checked 
before any new loading. 

This bit is set after a new 
loading, and lasts two or three 
counting clock cycles. 


Timer2 Interrupt clear 


Write 2 to this bit to clear 
interrupt 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 359 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


па. | SC7731G/SC8731G Device Specification 
кы Gs a 


Timer2 int ma Timer2 interrupt masked status 
Sk sts 


Timer2 int raw Timer2 interrupt raw status 
_ 515 


Timer2 int en Timer2 interrupt enable 


6.11.5.2.15 TIMER2 CNT RD(New added) 


Description: Timer2 counter value for read 
espe penes en ee pese e e et pen ode qn ЕЗ 
"| а 


Туре 


E И И И ЕИ Е ee 


Timer2 cnt rd 


Timer2 cnt та | [31:0] Fo | 3270 Same as timerO cnt га 


6.11.6 — Application Notes 


6.11.6.1 RTC Clock Trigged Timers 


When software uses RTC clock trigged timer, it should set tmr. eb bit and tmr rtc eb 
bit in global control register. 
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6.11.7 


V0.2 


Before opening timerO run or тел run, software should configure all control 
registers — timerO load or timeri load, timerO0 mode or тел mode, timerO int en 
or тегі int en, timerO new or їтегі new. 


Then timerO run or timerl run is set to 1 to open corresponding timer. 


After receiving interrupt issued by a timer, software can check interrupt status by 
reading timerO int mask sts or тел int mask sts, and can clear interrupt by 
writing 1 to timerO int сіг ortimer1 int сіг. 


When software completes using RTC clock trigged timer, it should disable timerO run 
ог тел run firstly, then it disable tmr rtc eb and tmr eb in global control registers. 


Its IMPORTANT that there are 3-5 RTC clock cycles delay from setting timerO load 
or тел load to counter setting success(refer to Figure 6-24), that is, if N is 
configured in timerO load or тел load, real counting number is N+3 or N+4 or N+5. 


When timerO new or timer1 new = 0, software must check timerO Id busy or 
тел ld busy before loading. 


When timerO new or timer1 new =1, software need not check timerO Id busy or 
timer1 Id busy. Loading is permitted at any time. Furthermore, software Must пої 
check timerO Id busy or timeri ld busy.Since timerO Id busy or timer1 Id busy 
cannot be used when timerO new or timer1 new -1.timerO 10 busy or 
ітегі Іа busy may stay at 1 all the time. 


If the timer is configured in one-time mode, counter decreases from setting value to 0. 
When counter gets to 0, an interrupt is issued. The counter stays at 0 until software 
load it again. 


If the timer is configured in period mode, counter decreases from setting value to 0. 
When counter gets to 0, an interrupt is issued, and counter is reloaded by setting 
value, and then counter continues to decrease from setting value. 


Implementations 

Logic in сік rtc domain should be synthesized at least 26M. 

In Figure 6-19, when tmr cnt. value change, it will be sampled to tmr cnt shdw after З 
PCLK. So tmr cnt value must be stable before that. For safety, we require that all 
logic in clk rtc domain should be synthesized at 26M. 
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6.11.8 


Future Improvements 


If the timer is RTC clock triggered, and tmr. new-0, there are 3-5 RTC clock 
cycles delay from setting timerO load or тел load to counter setting success 
because of different clock domains and usage of feedback, refer to Figure 6-23 
and Figure 6-24. 


In current design, when PCLK is closed, timerO cnt rd and timer cnt rd is not 
accurate. That is because the counter for waiting 3 clk rtc is stopped when PCLK 
is closed. So the design cannot count how much time is used. 


The tmr Id idx only have 8 bits, сап be longer to be more robust for high speed 
system. 


6.12 Watchdog Timer 


Base Addr Range Addr Map Description 


6.12.1 


6.12.2 


6.12.3 


V0.2 


0х4029_0000 ~ 0x4029_FFFF AP WDG (64k) 
0x4032_0000 ~ 0x4032_FFFF CA7 WDG (64k) 


Overview 


Watchdog timer is a 32-bit decreasing timer with RTC-clock trigged, and this timer can be 
used to issue system reset. 


Features 

€ RTC-clock trigged 

e  32-bit decreasing timer 

e Support 32-bit timer value loading 

ө Support reset mode for watchdog function 

ө Support interrupt mode for debug function and timer function 

€ Support combined mode: first generate interrupt, and then generate reset. 

@ Support single read : no need to double read when reading counter value 

e Support multiple load : no need to check busy bit before load tmr 

• Support read counter value immediately after loading tmr: once tmr is loaded, the 


counter value is updated immediately 


Function Description 
After hardware reset, watchdog timer is З2ҺЕҒЕҒ FFFF. 
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6.12.4 


6.12.4.1 


V0.2 


And after enabled, watchdog timer decreases from the reset value or from 
software-loading value. 


The counting step is one RTC clock cycle. 


For reset mode, whenever watchdog timer gets to 0, system reset is issued. Then system 
reboots, and watchdog timer comes back to 32'hFFFF FFFF, апа all controlled registers 
and status also come back to reset value, except interrupt raw status. Interrupt raw status 
can be used to judge if or not system rebooting comes from watchdog reset. 


For interrupt mode, watchdog timer runs as a periodic generic timer. If watchdog timer 
gets to 0, an interrupt is issued, and then the timer is reloaded automatically. 


For combined mode, it can be considered as the combination of reset mode and interrupt 
mode. Interrupt will be generated first if software doesn’t feed wdg. Then software should 
stop wdg so that wdg reset is not generated. If software cannot response to this interrupt, 
then wdg reset will be generated finally when wdg_cnt decease to 0 which reboots the 
entire system. 


After enabled, watchdog timer can be loaded at any time, and software should guarantee 
the timer is loaded before it decreases to 0. 


Reset mode is used as normal watchdog function. And interrupt mode is used as debug 
mode or as a generic periodic timer. 


Control Registers 


Memory map 


Offset 
Description 
Address 
0x0000 WDG_LOAD_LOW Low 16 bit of | Low 16 bit of watchdog load value | load value 
0x0004 WDG_LOAD_ HIGH High16 bit of watchdog load value 


0x0008 WDG_CTRL Watchdog control(add wdg_new 
wdg_rst_en) 


0x000C WDG_INT_CLR Watchdog interrupt clear(add wdg rst clr) 


0x0010 WDG INT RAW Watchdog interrupt raw status(add 
wdg rst raw) 
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Offset У 

Description 
Address 
0x0014 WDG INT MASK Watchdog interrupt masked status 
0x0018 WDG СМТ LOW Low 16 bit of watchdog counter value 
0x001C WDG СМТ HIGH High16 bit of watchdog counter value 
0x0020 WDG LOCK Watchdog lock 


0x0024 WDG CNT RD LOW Low 16 bit of watchdog counter value for 
read(new added) 

0x0028 WDG СМТ RD HIGH High 16 bit of watchdog counter value for 
read(new added) 

0x002C WDG IRQVALUE LOW | Low 16 bit of watchdog irq value(new 
added) 

0x0030 WDG IRQVALUE HIGH | High 16 bit of watchdog irq value(new 
added) 


6.12.4.2 Register Descriptions 


6.12.421 — WDG LOAD LOW 


Description: Low 16 bit of watchdog load value 
0x0000 Low 16 bit of watchdog load value (Reset 0x0000 FFFF) WDG LOAD LOW 
[ОЕ ЕЧ ИЕШЕ Б ЕДЕ а 


Reserved 


Type 


ЕС OBS RH БЕТЕ ДЕЛЕ 


wdg load low 


Type 


[31:16] 16'h0 Reserved 
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мад load low [15:0] RW 16'hFFFF мад load low: low 16 bit of 
watchdog timer load value. 
Wdg load high: high 16 bit of 
watchdog timer load value. 
wdg load low and 
wdg load high are used 
together. 
Software should write 
wdg load high firstly, and then 
write wdg load low, because 
writing wdg load low can trig 
loading both wdg load low and 
wdg. load high to watchdog 
counter, and writing 
wdg load high cannot trig this 
event. So software must 
guarantee wdg load high is 
ready when writing 
wdg load low. 
In reset mode, software should 
load new value before timer 
decrease to 0. 
In interrupt mode, this value is 
counting start number. 
The default value is about 8 
seconds. 


6.12.4.2.2  WDG LOAD HIGH 


Description: High 16 bit of watchdog load value 
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0x0004 High 16 bit of watchdog load value (Reset 0x0000 0003) WDG LOAD HIGH 


sd ESSERE Е ЕЛЕДЕ ЕЛЕЙ 


Reserved 


Type 


А Е ЕЛ ЕТЕТ ЕКЕ ЕЗІ ДЕНЕ 


wdg load high 


Type 


[31:16] 16'h0 Reserved 


wdg load high | [15:0] 16'h0003 See мад load low description 


6.12.4.2.3 WDG CTRL (add wdg new wdg rst en) 


Description: Watchdog control 
Watchdog control (Reset 0x0000 0000) WDG CTRL 
esr ЕЕ ЕЕ Е (ЕТЕ pen ea pen en es ee 
C NNNM 


Type 


“ыы нен ede 


| туре | 
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Reserved 


м9 rst en Watchdog reset enable bit 
0: reset is disabled 
1: reset is enabled 


In reset mode and combined 
mode, this bit should be 1 


wdg new Watchdog version 


0: watchdog use old behavior, 
this is for backward 
compatibility. 

1: watchdog uses new behavior, 
such as multiple loads without 
checking busy bit, only need to 
read once to get timer counter 
value. 


Watchdog counter open: 
0: counter stops. 


1: counter runs. 


wdg irq en Watchdog interrupt enable bit 


0: interrupt is disabled 
1: interrupt is enabled 


In interrupt mode and combined 
mode, this bit should be 1 


6.12.4.24 М/рО INT CLR(add мад rst сіг) 


Description: Watchdog interrupt clear 
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0х000С Watchdog interrupt clear (Reset 0x0000 0000) WDG INT CLR 


a jo FERES IESU ЕЕ ESI ESSEN ЕА 


Reserved 


Type 


ESEIEIEIEIEICIERERESERERERERERERER 


| туре | 


Reserved 


wdg rst clr Watchdog reset clear 
Write 1 to this bit to clear reset 


Read this bit always get 0. 


Reserved 


wdg int clr Watchdog interrupt clear 


Write 1 to this bit to clear 
interrupt 


Read this bit always get 0. 


6.12.4.2.5 о WDG ІМТ RAW(add мад rst raw) 


Description: Watchdog interrupt raw status 
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0x0010 Watchdog interrupt raw status (Reset 0x0000 0000) WDG INT RAW 


ЕДЕСА ЕЕЕ ЕЕЕ ЕЕЕ ERE 


Reserved 


Type 


RO ES ES EDS ишао 


| Type | 


Reserved 


wdg ld busy Watchdog load busy status 


0: Watchdog is ready for new 
loading 


1: Last loading is not completed 


Software must not load new 
value when this bit is busy, that 
is, this bit should be checked 
before any new loading. 


This bit is set after a new 
loading, and lasts two or three 
ВТС clock cycles, about 60us - 
92us. 


wdg. rst raw Watchdog reset raw status. 


Watch dog reset cannot clear 
this raw status, so it can be 
used to judge if or not system 
rebooting comes from watchdog 
reset. Write wdg rst clr can 
clear this raw status. 


Reserved 


wdg int raw Watchdog interrupt raw status. 
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Watch dog reset cannot clear 
this raw status. Write 

ма9 int clr can clear this raw 
status. 


6.12.4.2.6 МОС INT MASK 


Description: Watchdog interrupt mask status 
0x0014 Watchdog interrupt mask status (Reset 0x0000 0000) WDG INT MASK 


ЖЕЛЕ ЕЕ ЕЗ pi ЕЕ ЕЛ ERIS 


Reserved 


Type 


ШЕ ER PISTES RES БУЕН ЕЕЕ КИК pm 


[31:1] RO 3110 Reserved 
wdg int mask | [0] RO 1'h0 Watchdog interrupt masked 
status 


6.12.4.2.7 | WDG СМТ LOW 


Description: Low 16 bit of watchdog counter value 
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0x0018 Low 16 bit of watchdog counter value (Reset 0x0000 FFFF) WDG CNT LOW 


ДЕЛЕЛ ЗЕЛ ЕЕЕ S sn ЕЕ А 


Reserved 


Type 


ЖА ЕБ ЕЛЕДЕ КЛЕТ P Hl RII ЕЙЕЛ 


wdg cnt low 


Type 


ГЛ ЛЕЯ a ЕЛ ЕЗ ЕЕЕ ЕЗ 
Field Мате = NN Reset Value Description 


[31:16] 16'h0 Reserved 


wdg cnt low [15:0] 16'hFFFF wdg cnt low: Low 16 bit of 
watchdog timer counter value. 
wdg cnt high: High 16 bit of 
watchdog timer counter value. 


wdg cnt low and wdg cnt high 
are used together. 


This read-only register indicates 
current counter value. 


It's not recommended to read 
this register in normal usage. 


Because the counter is in 
different clock domain with 
APB, software needs use 
double-reading method to read 
this value, like system timer. 


6.12.4.2.8 МОС CNT HIGH 


Description: High 16 bit of watchdog counter value 
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0x001C High 16bit of watchdog counter value (Reset 0x0000 FFFF) WDG CNT HIGH 


Rae ЕЗ ЕЛ ЕЛЕ ES ЕЛЕ ЕЛЕ 


Reserved 


Type 


ЖА Е ЕЛ ЕЛЕБИ P Е А ЕИ 


wdg_cnt_high 


Type 


ГЛ ЛЕЯ a ЕЛ ЕЗ ЕЕЕ ЕЗ 
Field Name CRINE. NN Reset Value Description 


[31:16] 16'h0 Reserved 


wdg cnt high [15:0] 16'hFFFF See wdg cnt low description. 


6.12.4.2.9 — WDG LOCK 


Description: Watchdog lock control 
Г ЕНЕ ү, 
C шш 


Туре 


ЕЛ ИЕ ЕЛЕ ЕЕ ЕЕЕ? 


wdg lock 


[31:16] 16'h0 Reserved 
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мад lock [15:0] RW 16'h0 Watchdog lock control 
Write 16'hE551 to this register 
to unlock watchdog. 
Write other value to this register 
to lock watchdog 
If reading this register, bit-0 is 
lock status, and other bits are 
reserved. 
If watchdog is locked, all control 
registers cannot be written by 
software. 


6.12.4.2.10 — WDG СМТ RD LOW (new added) 


Description: Low 16 bit of watchdog counter value for read 


Low 16 bit of watchdog counter value for read(Reset 
0x0024 WDG CNT RD LOW 
0x0000 FFFF) 


БӘРІДЕ RE D 


Reserved 


Type 


А А КУЕЛ АЕ ЕЕ ЕЛЕ 


wdg cnt rd low 


EAESENEZERESESESESEZEJSEXEZEXESEJES 


[31:16] 16'h0 Reserved 


wdg cnt rd Іо | [15:0] 16'hFFFF wdg cnt rd low: Low 16 bit of 
w watchdog timer counter value 
for read. 
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wdg cnt rd high: High 16 bit of 
watchdog timer counter value 
for read. 

wdg cnt rd low and 

wdg cnt rd high are used 
together. 

This read-only register indicates 
current counter value. 

Read once can get watchdog 
counter value. No need to 
double read this reg. 

Refer to timer's 
TIMERO CNT RD or 
TIMER1 СМТ RD 


6.12.4.2.11 WDG CNT RD HIGH (new added) 


Description: High 16 bit of watchdog counter value for read 


High 16bit of watchdog counter value for read (Reset 
0x0028 WDG CNT RD HIGH 
0x0000 FFFF) 


СИ ЛЕРДЕН ЕЛІ ЕЛЕ ЕЕ ЕЛЕ ЕЛ 


Reserved 


Type 


wdg cnt rd high 


Ж ЕЕ ЕЕ SH IHR FS и ЕА 


ТОН ЕЛЕЕ ee Е Е 
Field Мате СИЕ AE Reset Value Description 


[31:16] 16'h0 Reserved 
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wdg cnt rd hig | [15:0] NE 16'hFFFF Refer to мад cnt rd low 
h 


6.12.4.2.12 МОӘ IRQVALUE LOW (new added) 


Description: Low 16 bit of watchdog irq value 


WDG IRQVALUE LO 
0х002С Low 16 bit of watchdog irq value (Reset 0х0000 0000) 


ICREIEIEIEIEIEIEIEIENEREREIEIEIEREI 


Reserved 


Type 


А ЕЛ ЕЗ RE ЕВА ЕТЕ ЕЛЕЙ 


мада irqvalue low 


[31:16] 16'h0 Reserved 


wdg irqvalue | | [15:0] 16'h0000 wdg irqvalue low: Low 16 bit 
ом of watchdog irqvalue. 


wdg irqvalue high: High 16 bit 
of watchdog irqvalue. 

wdg irqvalue low апа wdg_ 
irqvalue high аге used 
together. 


It's useful in interrupt mode and 
combined mode. When 

wdg. cnt equal watchdog 
irqvalue, an interrupt is 
generated. 
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Default value of watchdog 
irqvalue is 32'h0003 0000, 
corresponds to 6 seconds, 
which means reset will occur 
after irq is 1 for 6 seconds. 


6.12.4.2.13 — WDG IRQVALUE НІСН(пем added) 


Description: High 16 bit of watchdog irq value 


WDG IRQVALUE HIG 
0x0030 High 16 bit of watchdog irq value (Reset 0х0000 0003) 


MOCO SCC ccc 


Reserved 


Па ЕЧ ЕЗ ЕК КЕЕ А 38 


wdg irqvalue high 


[31:16] 16'h0 Reserved 


wdg irqvalue h | [15:0] 16'h0003 wdg irqvalue low: Low 16 bit 
igh of watchdog irqvalue. 
wdg irqvalue high: High 16 bit 
of watchdog irqvalue. 
wdg irqvalue low апа wdg . 
irqvalue high аге used 
together, which means reset will 
occur after irq is 1 for 6 
seconds. 
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It's useful in interrupt mode and 
combined mode. When 

wdg. cnt equal watchdog 
irqvalue, an interrupt is 
generated. 

Default value of watchdog 
irqvalue is 32'h0003 0000, 
corresponds to 6 seconds. 


6.12.5 Application Notes 


When software uses watchdog, it should set wdg eb bit and мад rtc ер bit in global 
control register, and also should guarantee arch rtc eb is set. 


Before configuring watchdog, software should write 16'hE551 to wdg lock to unlock 
watchdog. 

Then Software configures all control registers — wdg load low, wdg load high, 

wdg irqvalue low, wdg irqvalue high, wdg mode апа wdg new. 

IMPORTANT: мада load high should always be configured before writing мада load low. 


Then wdg run is set to 1 to open counter. 


Reset mode is used as normal watchdog function. After enabled, watchdog timer can be 
loaded at any time, and software should guarantee the timer is reloaded before it 
decreases to 0. 


Whenever watchdog timer gets to 0, system reset is issued. Then system reboots, and 
watchdog timer comes back to 32'hFFFF FFFF, and all controlled registers and status 
also come back to reset value, except interrupt raw status. Interrupt raw status can be 
used to judge if or not system rebooting comes from watchdog reset. 


For interrupt mode, watchdog timer runs as a periodic generic timer. If watchdog timer 
gets to 0, an interrupt is issued, and then the timer is reloaded automatically. 

After receiving interrupt, software can check interrupt status by reading мад int mask, 
and can clear interrupt by writing 1 to wdg int clr. 


Interrupt mode is used as debug mode or as a generic periodic timer. 


Combined mode is the combination of reset mode and interrupt mode. Interrupt will be 
generated first if software doesn't feed wdg. Then software should stop wdg so that wdg 
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reset is not generated. If software cannot response to this interrupt, then wdg reset will be 
generated finally when мад cnt decease to 0 which reboots the entire system. 


When software completes using watchdog, it should disable wdg run firstly, then it disable 
wdg rtc eb and wdg eb in global control registers. 


It's IMPORTANT that only writing wdg load high cannot reload watchdog. Both 
мад load low апа мад load high should be written if watchdog need reloaded. And 
software must write wdg load high firstly, then write wdg load low. 


Another IMPORTANT thing is that there are 3-5 RTC clock cycles delay from setting 
wdg load low to counter setting success because of different clock domains, just as timer 
does. 


It's not recommended to read counter value in normal usage, just as timer does. 


6.13 АНВ Control Register 


Base Addr Range Addr Map Description 
0х2000 0000 ~ 0x20DF_FFFF AHB Control Register 


wes [ше omm — | 
UC NNNM CT NN ООО 
эш "мной _ | — 


ш [етт | 
мас” [ютен _[ 
мш СЕ: | 
o СЕ И ОИ 


0x000C AP SYS FORCE SLEEP AP SYS FORCE SLEEP CFG 
CFG 
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0x100C AP_SYS_FORCE_SLEEP_ 
CFG SET 
0x200C AP_SYS_FORCE_SLEEP_ 
CFG CLR 
0x0010 AP_SYS_AUTO_SLEEP_C | AP_SYS_AUTO_SLEEP_CFG 
FG 
0x1010 AP_SYS_AUTO_SLEEP_C 
FG SET 
0x2010 AP_SYS_AUTO_SLEEP_C 
FG CLR 
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mes [шетю ОИ 
эшш —  emermaexan | 
bum [емш | 
pum ТЕСТ | 


0x3028 АР MTX 50 РНІО1 АР MTX 50 PRIO1 


[зоб = АР МТХ. AP МТХ SOPRO2 | РНІО2 АР МТХ. АР МТХ 50 РАЮ | PRIO2 


0x3030 AP MAIN MTX a CN C | AP MAIN MTX | _ So page CFG 


[зом | [o3094 — | САТ STANDBY STATUS | STANDBY STATUS | САТ STANDBY STATUS | STANDBY STATUS 


0x3038 pr AM EE: 
0х303С LVDS CFG LVDS CFG 
0x3040 LVDS PLL CFGO LVDS РШ CFGO 


(оар ЖҰҚ, (ма .  |iwwsPiLCFG! — | PLL CFG1 мов РЦ Ст | PLL CFG1 


0x3048 E CO AUTO FORCE S E — CO AUTO FORCE SHUTDOWN EN 
HUTDOWN EN 

0x304C CA7 C1 AUTO FORCE S | CA7 C1 AUTO FORCE SHUTDOWN EN 
HUTDOWN EN 

0x3050 CA7 C2 AUTO FORCE S | CA7 C2 AUTO FORCE SHUTDOWN EN 
HUTDOWN EN 

0x3054 CA7 C3 AUTO FORCE S | CA7 C3 AUTO FORCE SHUTDOWN EN 
HUTDOWN EN 
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Ox30FC CHIP. ID CHIP. ID 


6.13.1.1 AHB EB 


ШИЕЛЕЛЕЛЕЛЕЛЕЛЕЗЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕН 


zip | ziP No 

Е РЕ EN | С. 
гесегуе с. ЕС 
ЕВ = 


ШІИЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


SPI 
EM | SDI | SDI | SDI EC 
NL P "à `w "ul 
E js 1 p: r^ 5 E 
OC 
= > em Е Аз EE EE 
Type ЕС 


| вм | 
Sever | se [se [se [se | ве | ве |56156 | ве | ве [se [se [s | ве | ве [ве] 


АНВ_ЕВ 


Field Мате Туре беі/ Reset Description 
Clear Value 


LVDS EB = Lo ae Enable. Active High; 
| : Disable LVDS; 
: Enable LVDS; 


ZIPDEC EB [21] ZIP Decoder Enable. Active High; 
0 : Disable ZIP Decoder; 
1:Enable ZIP Decoder; 

ZIPENC EB [20] ZIP Encoder Enable. Active High; 
0 : Disable ZIP Encoder; 
1:Enable ZIP Encoder; 

NANDC ECC ЕВ | [19] МАМОС ECC Enable. Active High; 
0 : Disable NANDC ECC; 
1:Enable NANDC ECC; 
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Г. 
Ss 
ICHN 
E 
ай 


= 


МАМОС 2X Clock Enable. Active High; 
0 : Disable NANDC 2X Clock; 
1: Enable NANDC 2X Clock; 


МАМОС 1X Clock Enable. Active High; 
0 : Disable NANDC 1X Clock; 
1:Enable NANDC 1X Clock; 


AHB BUSMON? Enable. Active High; 
0 : Disable BUSMON2 Controller; 
1:Enable BUSMON? Controller; 


AHB BUSMON!1 Enable. Active High; 
0 : Disable BUSMON1 Controller; 
1:Enable BUSMON1 Controller; 


AHB BUSMONO Enable. Active High; 
0 : Disable BUSMONO Controller; 
1:Enable BUSMONOController; 
AP Spinlock Enable. Active High; 

0 : Disable Spinlock Controller; 


S/C 
"| 1:Enable Spinlock Controller; 


2 2 2 
= = = = 


= = = = = 


= 


GPS Enable. Active High; 
0: Disable GPS Controller; 
1:Enable GPS Controller; 


EMMC Enable. Active High; 
0 : Disable EMMC Controller; 
1:Enable EMMC Controller; 


SDIO2 Enable. Active High; 
0 : Disable EMMC Controller; 
1:Enable EMMC Controller; 


50101 Enable. Active High; 
0 : Disable EMMC Controller; 
1:Enable EMMC Controller; 


SDIOO Enable. Active High; 
0 : Disable EMMC Controller; 
1:Enable EMMC Controller; 


DRM Enable. Active High; 
0 : Disable DRM Controller; 
1:Enable DRM Controller; 


Not used. Replaced by NANDC EB. 


S/C 0х0 ОМА Enable. Active High; 
0 : Disable DMA Controller; 
1:Enable DMA Controller; 
S/C 0х0 USB Enable. Active High; 
0 : Disable USB Controller; 
1 : Enable USB Controller; 
S/C 0x0 GSP(Graphic Signal Processor) 
Enable. Active High; 
0 : Disable GSP Controller; 
1: Enable GSP Controller; 


DISPC1 Enable. Active High: 


z 


NFC EB 


DMA EB 
USB EB 


n al 


DISPC1 EB EEN R 


R 
R 
R 
R 
R 
R 
R 


W 
W 
W 
W 
W 
W 
W 
W 


7] 
[5] 
[4] 
[3] 
[2] 
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0 : Disable DISPC1 Controller; 
1 : Enable DISPC1 Controller; 
DISPCO EB [ 1] RW S/C 0х0 DISPCO Enable. Active High; 
0 : Disable DISPCO Controller; 
1 : Enable DISPCO Controller; 
DSI ЕВ RW S/C 0х0 МІРІ DSI Enable. Active High; 
0 : Disable MIPI DSI Controller; 
1: Enable MIPI DSI Controller; 


AHB RST (0x02000000) AHB RST 


AHB RST SET 
AHB RST CLR 


| AHBRSTCR O 
BEREITS ТТ ee 


- Е 


л 4G КЕЛЕЛЕП 
05 


05 

СР 

S. 

$0 

FT. _ Ж 
А$ R 

T 
i ф Т Т Т 


прве ЛЕЛ | би | ви | ви | пи | пи | ви | | пи | пи | ви | ви | ми 
Ser [se [se |se [se | ве | ве | ве [se | ве | ве | ве [se | se | se | so] 


АНВ_В5Т 


Field Мате Туре беі/ Reset Description 
Clear Value 


LVDS SOFT HRS = (—— Soft Reset. Active High; 
T 0 : Keep LVDS in normal mode; 
1: Reset LVDS; 
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ZIP MTX SOFT | [24] ZIP matrix Soft Reset. Active High; 
RST 0 : Keep ZIP matrix in normal mode; 
1 : Reset ZIP matrix ; 
ZIPDEC SOFT | [23] ZIP Decoder Soft Reset. Active High; 
RST 0 : KeepZIP Decoder in normal mode; 
1 : Reset ZIP Decoder ; 
ZIPENC SOFT | [22] ZIP Encoder Soft Reset. Active High; 
RST 9 : Keep ZIP Encoder іп normal mode; 
: Reset ZIP Encoder ; 


wara __ 


хш _ЗОЕТ_В T МАМОС Soft Reset. Active High; 
0 : Keep МАМОС in normal mode; 
1 : Reset NANDC ; 
BUSMON2 SOF RW 
T RST 
BUSMON1_SOF | [18] RW 
T RST 


AHB BUSMONe? Soft Reset. Active 
High; 

BUSMONO SOF [17] RW 

T RST 

SPINLOCK SOF | [16] RW 

T RST 


0:Keep ВУЗМОМ2 in normal mode; 
1 : Reset ВУЗМОМ2 ; 

AHB BUSMON1 Soft Reset. Active 
High; 

0:Keep ВУЗМОМ1 in normal mode; 
1 : Reset BUSMON1; 


ДУР BUSMONO Soft Reset. Active 
High; 

0:Keep BUSMONO in normal mode; 

1 : Reset BUSMONO ; 


AP Spinlock Soft Reset. Active High; 
0:Keep Spinlock in normal mode; 
1 : Reset Spinlock ; 


GPS Soft Reset. Active High; 
0:Keep GPS in normal mode; 
1 : Reset GPS; 


EMMC Soft Reset. Active High; 
0:Keep EMMC in normal mode; 
1 : Reset EMMC ; 
SDIO2 Soft Reset. Active High; 
0:Keep SDIO2 іп normal mode; 
1 : Reset SDIO2; 
50101 Soft Reset. Active High; 
0:Keep SDIO1 in normal mode; 
1 : Reset 50101; 
SDIOO Soft Reset. Active High; 
0:Keep SDIOO in normal mode; 
1 : Reset SDIOO; 
DRM Soft Reset. Active High; 
0:Keep DRM in normal mode; 
1 : Reset DRM; 
NFC Soft Reset. Active High; 
0:Keep NFC in normal mode; 
1 : Reset NFC; 


EMMC SOFT А | [14] RW 
ST 

SDIO2 SOFT R | R3] RW 
ST 

SDIO1 SOFT А | [12] RW 
ST 

$0100 SOFT А |[11] RW 
ST 

DRM SOFT RST | [10] 
= a 
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DMA SOFT RST DMA Soft Reset. Active High; 
0:Keep ОМА іп normal mode; 
1 : Reset DMA; 


USB PHY SOFT USB PHY Soft Reset. Active High; 
_В$Т 0 : Keep USB PHY іп normal mode; 
1 : Reset USB PHY; 


USB UTMI SOF USB UTMI Soft Reset. Active High; 

T RST 0:Keep USBUTMI in normal mode; 
1 : Reset USB UTMI; 

USB SOFT RST USB Soft Reset. Active High; 


0 : Keep USB in normal mode; 
1 : Reset USB; 


DISP MTX SOF DISP Matrix Soft Reset. Active High; 


T RST 0 : Keep DISP Matrix іп normal mode; 
1 : Reset DISP Matrix; 


GSP SOFT RST GSP Soft Reset. Active High; 
0 : Keep GSP in normal mode; 
1 : Reset GSP; 


DISPC1 SOFT Б DISPC1 Soft Reset. Active High; 
ST 0 : Keep DISPC1 іп normal mode; 
1 : Reset DISPC1; 


DISPCO SOFT В DISPCO Soft Reset. Active High; 
ST 0 : Keep DISPCO in normal mode; 
1 : Reset DISPCO; 


MIPI DSI Soft Reset. Active High; 
0: Keep МІРІ DSI іп normal mode; 
1 : Reset MIPI DSI; 


6.13.1.3 CA7 RST SET 


en o [9o [29 [25 [27 [29 [25 [2s [25 22 [2] 9 [ә [18 [ 18] 


reserved 


r 
1 
ЕСЕ ВЕ Е СЗ Е СБ ЕС ВБ Е ЕСИ 


-H > CA7 ETM SOFT Н5Т CA7 DBG SOFT Н5Т CA7 CORE SOFT RST 
ed 
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CA7 RST SET 


Field Name Type Set Reset Description 
Clear Value 


CA7 CS DBG S T —— та A7 Coresigh Debug Soft Reset. 
OFT_RST Active High; 
0 : Keep Cortex-A7 Coresigh Debug in 
normal mode; 
1: Reset Cortex-A7 Coresigh Debug; 


CA7 L2 SOFT R | [13] Cortex-A7 L2 Cache Controller Soft 
ST Reset. Active High; 


0 : Keep Cortex-A7 L2 Cache 
Controller in normal mode; 


1 : Reset Cortex-A7 L2 Cache 
Controller; 


СА? SOCDBOG 5 | [12] RW Cortex-A7 SOC Debug Soft Reset. 
OFT RST Active High; 

0 : Keep Cortex-A7 SOC Debug in 

normal mode; 

1 : Reset Cortex-A7 SOC Debug; 
CA7 ETM SOFT |[11:8] RW рова А7 ЕТМ Soft Reset. Active 
_RST High; 

0 : Keep Cortex-A7 ETM in normal 

mode; 

1: Reset Cortex-A7 ETM; 
CA7 DBG SOFT | [7: 4] RW Cortex-A7 Debug Soft Reset. Active 
_RST High; 

0 : Keep Cortex-A7 Debug in normal 

mode; 

1: Reset Cortex-A7 Debug; 
CA7_CORE_SOF | [ 3: 0] RW Cortex-A7 Core Soft Reset. Active 
T_RST High; 

0 : Keep Cortex-A7 Core in normal 

mode; 

1: Reset Cortex-A7 Core; 


6.13.1.4 АР SYS FORCE SLEEP CFG 


0х0000000С АР 5Ү5 FORCE SLEEP CFG (0x00000000) РЕ тЫ. 
АР SYS FORCE SLEEP 
0х0000100С АР SYS FORCE SLEEP СЕС SET "CFG SET 


0x0000200C AP. SYS FORCE SLEEP CFG CLR ais cir d 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 386 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


КЕЗ SPREADTRUM | SC7731G/SC8731G Device Specification 
| Bit (зт зо | 29 | 28 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


reserved 


AP SYS FORCE SLEEP CFG 


Field Name Type Set Reset Description 
Clear Value 


кые ССС foo |ә — — — — — 


АРА Хайа FORC ыы. Force АР Periphrals Active; 
APS Ізі РОВС Um 1] EAE AP Periphrals Sleep; 


AP APB SLEEP — APB Clock Sleep Control. 
0 : Enable АРВ Clock; 
1 : Disable АРВ Clock; 
6.13.1.5 AP SYS AUTO SLEEP CFG 


0x00000010 AP SYS AUTO SLEEP CFG (0x0000003B) АК экө АО rr 
AP SYS AUTO SLEEP - 

0x00001010 AP SYS AUTO SLEEP CFG SET о 

0х00002010 АР SYS AUTO SLEEP СЕС CLR AR SY ВТО HEER 


K ЕЕЕ Е es ere qp ЕЕ ЕЕ 
Name ш 


C — 
resa] С |„ С | С С С С С С ОЕ С ОС [о 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕНЕДЕЛЕЛЕНЕНЕЛЕНЕН 


reserved 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 387 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(СЗ SPREADTRUM | ммм чечет 5677310/5С87316 Device Specification - 


- reserved reserved 


AP SYS AUTO SLEEP CFG 


Field Name Type Set Reset Description 
Clear Value 


Leser — emu [no | |ә [nes — — — — — 


GSP CKG FOR RW S/C 0х0 GSP Clock Force Enable, active High; 
CE EN 

GSP AUTO GAT RW S/C 0x0 GSP clock automatic gating enable, 

E EN acitve high; 


(rg [no | оъ [Red — — | 
AP AHB AUTO |[5] RW S/C 0х1 AHB clock automatic gating in АР 
GATE EN light/deep sleep; 

AP ЕМС AUTO | [4] RW S/C 0х1 Un-used. 

GATE EN 

CA7 EMC AUTO |[3] RW S/C 0х1 Un-used. 

_GATE EN 

CA7 DBG ҒОНС | [2] RW S/C 0х0 Cortex-A7 Debug clock force Sleep, 

E SLEEP active high; 

САТ DBG AUTO |[1] RW S/C 0х1 Cortex-A7 Debug clock automatic 

_ САТЕ EN gating enable, active High; 

CA7 CORE AUT |[0] RW S/C 0х1 Cortex-A7 Core Clock automatic gating 
O GATE EN enable, avtive high; 


6.13.1.6 HOLDING PEN 


Cn [o 9o p [25 T [5 [25 [25 5 [2 [т [ 9 [тв [т [15] 
ТИСТИ 


HOLDING PEN 


Set/CIr 


E ______ 
Е ЕН ка ка Т ix O _ 
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| Bi |15) 14 тз | 12 | п [00] 9 | 8 | 7 | 6 | 5|4|з|2|1 [о 
[Name | on | 


HOLDING PEN 


L-IEREREREREREREREREREREREREREREREN 


HOLDING. PEN 


Field Name Type Set/ Reset Description 
Clear Value 
HOLDING PEN |[31:0] OxABC | HOLDING. PEN 
D0000 


6.13.1.7 JMP ADDR CA7 CO 


0x00000018 JMP ADDR САТ? СО (0x00000000) JMP ADDR САТ? CO 
0x00001018 JMP ADDR СА? C0 SET ЯМР. ADDR СА? СО SET 


0x00002018 JMP. ADDR CA7 СО CLR ЯМР ADDR СА? CO 


| вт |з1 | зо | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Мате ma | 


JMP. ADDR СА?. CO 


JMP. ADDR CA7 CO 


JMP ADDR CA7 CO 


Field Name Type Set Reset Description 
Clear Value 


ЯМР ADDR CA7 | [81: 0] JMP. ADDR CA7 CO 
260 


6.13.1.8 ЯМР ADDR САТ? C1 


0х0000001С ЯМР ADDR САТ C1 (0х00000000) ЯМР ADDR САТ C1 
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JMP ADDR CA7 C1 
CLR 


0x0000201C JMP ADDR САТ? C1 CLR 


Lm To 9o [2 T9 [7 [5 T9 [5 [5 T2 [т [ж [тә [в [тт [18] 
| Name | JMP. ADDR CA7 C1 

S/C 
LIERERERERERERERERERERERERERERERES 
ШІШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕДЕЛЕЛЕНЕНЕНЕНЕН 
| Мате | JMP. ADDR CA7 C1 

eel PPP 415 


JMP_ADDR_CA7_C1 


Field Name Type Set/ Reset Description 
Clear Value 
JMP_ADDR_CA7 | [31: 0] ЈМР ADDR СА? C1 
_С1 


6.13.1.9 УМР_АООВ_СА7_С2 


0х00000020 ЯМР ADDR САТ. C2 (0х00000000) JMP ADDR САТ? C2 
0x00001020 JMP ADDR CA7 C2 SET JMP ADDR CA7 C2 SET 


0x00002020 JMP. ADDR CA7 C2 СІН JMP АРОН СА? C2 


ma iF r ee 
| Мате | МЫ Manco | | | | | | | | | | 


JMP. ADDR CA7 C2 


E 


JMP_ADDR_CA7_C2 
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Field Name Type Set Reset Description 
Clear Value 


ЯМР ADDR CA7 | [81: 0] JMP. ADDR CA7 C2 
“С? 


6.13.1.10 JMP ADDR CA7 C3 


0x00000024 JMP ADDR САТ? СЗ (0х00000000) JMP ADDR CA7 C3 
0x00001024 JMP ADDR СА? СЗ SET JMP ADDR CA7 C3 SET 


0x00002024 JMP. ADDR CA7 СЗ СІН М) 


ICHEREIEIEIEZEIEIEIEIEIEREIEIEJEZKE] 
СИЕТИ 
$/С 

ПС Е О ОС С О ОСЗ ОС С јр 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
| Мате | JMP. ADDR CA7 C3 

Peel PPP PPP PP PPP PPh 


JMP_ADDR_CA7_C3 


Field Name Type Set/ Reset Description 
Clear Value 
JMP. ADDR CA7 | [31: 0] ЯМР ADDR CA7 СЗ 
. C3 


6.13.1.11 СА? С0 PU LOCK 


ви o [з [2 [25 T [s [25 | и [а [2 [5 | » [лә [те [зт [15] 


reserved 


ЕГІН KE 
зе 8 
ПЕ | o |» | [| Е | ВС ОЗ С Е | | | [| 
ШІМЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕДЛЕЛЕЛЕНЕНЕЛЕНЕН 
= —Ñ 


reserved 


7 C 
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СА? СО PU LOCK 


Field Name Type Set Reset Description 
Clear EE 


үзле И ББ e 


6.13.1.12 СА? C1 PU LOCK 


ШІМЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЕЛЕЛЕЛЕЛЕСІ 
| Мате | reserved 

sa rr rt 
V 
[Rest | о | о | о | о у о {оо [оо [оо [оо | 
i |[15]14]13]12]11]10]9]8|]7]6]5]4]з]2|1]0 


- Е 


= МИИ > 
s| UU г 
и ССС 11 


СА? C1 PU ОСК 


Field Мате Туре беі/ Reset Description 
Clear Value 


Lees ЕСО [no | [oo |а — — — — —] 


CK 
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6.13.1.13 CA7 C2 PU LOCK 


Ten [э [oo] [25 [77 29 2 [2 [5 а [7 [ [ e [7 [| 
E Cd 
Eme [m o] 
о UU 
веш | о о | о | о| „| ој | | | | „| | | Теје] 
pen ЗЕЕ ЕЕ С СНЕС Е ЕС 


- Е 


EX — . E 
we 2 
L-ISERERERERERERERERESERENEREREREREN 


CA7 C2 PU LOCK 


Field Name Type Set Reset Description 
Clear Value 


pee ee e pm реална _ 


6.13.1.14 CA7 C3 PU LOCK 


Ten [To [so] [=] or] [== [= [x [lolol oo) 


reserved 


| > ЕРЕКЕ 
|" ООО ООО ОИ 
I СЕС С СС С СЗ ВЕ Е С 80 
a Я Е ЕЕС Е ECTS REOR ERR 


reserved 


» 
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CA7 C3 PU LOCK 


Field Name Type Set Reset Description 
Clear EE 


үзле qe qe отт 


6.13.1.15 CA7 CKG CFG 


_ ви [o о p [2 o [5 [25 [25 [а [2 [ | 5] v [тв [зт [15] 


reserved 


СА? AXI CKG DI СА? МСО СКО. СА? МСО СКО S 
reserved V 


DIV 
к a 


Г w № ~ М = 


СА? CKG СЕС 


Field Name Type Reset Description 
Value 


Teena ЕЕ no oe [nes — — — — — — —] 


CA7 DBG CKG | [18:16] | RW 0x0 Divider for Cortex-A7 Debug clock 

DIV Freq of clock =(CA7_MCU_CKG_SEL/ 
(CA7_MCU_CKG_DIV +1 ))/ 
(CA7_DBG_CKG_DIV+1); 


Leser С [RO [oo ЕО 


СА? AXI СКО D | [10: 8] АМ/ 0x0 Divider for Cortex-A7 AXI clock 

М Freq of clock = (СА7 МСО СКО SEL/ 
(СА? МСО СКО DIV «1))/ 
(СА? АХ! СКО БІМ+1); 
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esme fin [mo foo [ве — | 


СА? МСО CKG | [6: 4] RW 0x0 Divider for Cortex-A7 Core clock 
DIV Freq of clock = СА7 МСО CKG SEL/ 
(СА? МСО СКО РМ +1); 


feseved Цу mo [б [ne —  — — — —] 


CA7 MCU CKG | [2: 0] RW 0х0 Clock selection for МСУ clock: 
SEL 0:26Mhz (XTL) 

1: DPLL 

2: CPLL 

3 : TDPLL 

4 : WIFIPLL 

5 :WPLL 

6 : MPLL 


6.13.1.16 MCU PAUSE 


0x00003004 MCU PAUSE (0x00000000) MCU PAUSE 


| B |з1 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
ме ООО 


reserved 


Type 


Е | 


М 
аа ан ананан 


МСО PAUSE 


Field Name Type Reset Description 
Value 


Dese: [Dio [no oo [nes — — — — — — —] 


DMA ACT LIGH |[5] RW 0х0 ОМА in Light Sleep. 

T EN 0 : Default, DMA must be stopped or not busy in 
light sleep; 
1 : DMA busy in light sleep, but MUST not access 
DDR; 


MCU SLEEP FO |[4] RW 0x0 MCU Sleep Control. 
LLOW CA7 EN 0 : Default, AP enter sleep with Cortex-A7 and all 
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the other masters stopped or idle. 
1: AP enter sleep only when cortex-A7 sleep. А! 
the other masters would be forced stopped. 
MCU LIGHT SL |[3] RW 0x0 Active high, to enable AP MCU system into light 
EEP EN sleep after all the conditions met. 
MCU DEEP SLE |[2] RW 0x0 Active high, to enable AP MCU system into deep 
EP EN sleep after all the conditions met. 


NOU SYS SLEE |[1] Active high, to enable AP MCU system into sleep 
after all the conditions met. 


MCU CORE SL Active high, to force Cortex-A7 into sleep by 

EEP software. Clock of Cortex-A7 would be stopped 
after this bit set.Clock would be available again 
after IRQ/FIQ interrupts avaibale. 


6.13.1.17 MISC CKG EN 
0x00003008 MISC CKG ЕМ (0x00000300) MISC. CKG ЕМ 


ШИШИ P ee а 
Name  —  — 


reserved 
Type 


[ET АИ 
| Reset MN E ИЕ ИЕ Н ЫЕ И И И ИЕ И ИЕ ИИ 
RCHEJEGETEIERCTESEREZERERENERESERKI 


- reserved ell reserved 5 e: reserved reserved 


ЕЛ ЕЛ мы ІІ м 
[Reset ме ка ЕЕЕ 


MISC. СКС EN 


Field Name Type Reset Description 
Value 


emer ата [Ro foo [Rees — — — — — — — 


GPS TCXO INV | [13] RW 0x0 Inverted of 'CLK GPS!' selection for GPS, active 
SEL high. 

0 : Normal clock from 'CLK GPS' pad; 

1 : Inverted clock from | 'CLK GPS' pad; 


GPS_ 26M_INV_S | [12] Inverted of 'clk_26m_ap' selection for GPS, active 
high. 
Т. : Normal clock from 'clk 26m ар pad; 
: Inverted clock from “сік 26m ар рад; 


Fi ССС И СИ с 
ИЕ АИ ІСТЕН ИЕ — — — — 
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ы _ ОНИ __ ООО ООО 
ASHB CA7 DBG ee | For Debug Purpose only; 
. EN 


[eei _ i75 [Ro [б Reewi — — — — — — — 


DISP TMC CKG |[4] RW 0x0 Clock Gate Enable for TMC accessing DISP 
_ЕМ matrix; 

0 : Disable Clock; 

1 : Enable Clock; 


кәе [эй [no o9 [reens — — — — — —] 


DPHY REF CKG | [ 1] RW 0x0 Clock Gate Enable for DPHY REF; 
. EN 0 : Disable Clock; 

1 : Enable Clock; 
DPHY CFG CK RW 0x0 Clock Gate Enable for DPHY CFG 
G EN 0 : Disable Clock; 

1 : Enable Clock; 


6.13.1.18 MISC CFG 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


ЕММС SL SDIOO SL 
OT SEL OT SEL 


reserved 


P BUSMON2 | BUSMON1I S SDIO2 SL | SDIO1 SL 
reserve _СНМ SEL | _CHN_SEL GEG _ ОТ SEL ОТ SEL 


| Туре | 


МІ5С. СЕС 


Field Мате Туре Reset Description 
Value 


emer атаа [no [ю [Ress — — — — — — — 


EMMC SLOT SE | [19:18] | RW 0х0 0: Select SDcard 51 
L 1: Select SDcard S2 
2: Select SDcard Slave 
SDIOO SLOT SE | [17:16] | RW 0х0 0: Select SDcard 51 
L 1: Select SDcard S2 
2: Select SDcard Slave 
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eseme өлгі [Ro foo ве | 


BUSMON2 CHN |[11:10] | RW 0x0 Bus Monitor 2 Channel Selection: 
_SEL 2'h0 : EMMC AHB Port; 

2'h1 : SDIO2 AHB Port; 

2'h2 : МЕС AHB Port; 

2;h3 : USB AHB Port 
BUSMON1 СНМ RW 0x0 Bus Monitor 1 Channel Selection: 
-SEL 2'h0 : ОМА Write AHB Port; 

2'h1 : DMA Read AHB Port; 

2'h2 : 52100 AHB Port; 

2;h3 : SDIO1 AHB Port 


Deer О [Ro [б [nese —  — — — — — 


BUSMONO СНМ |[4] RW 0x0 Bus Monitor 0 Channel Selection: 
.SEL 0 : Cortex-A7 AHB Port to main matrix; 
1: DAP AHB Port to main matrix; 
SDIO2 SLOT SE | [3:2] RW 0х0 0: Select SDcard 51 
L 1: Select SDcard S2 
2: Select SDcard Slave 
SDIO1 SLOT SE |[1:0] RW 0x0 0: Select SDcard S1 
L 1: Select SDcard S2 
2: Select SDcard Slave 


6.13.1.19 AP MTX S3 PRIOO 


0x00003010 AP MTX S3 PRIOO (0x00000000) AP MTX S3 PRIOO 


| вт [зт | зо | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


PRI M7T 
е MEIO PRI М7Т053 АМО ТНА - 9 


PRI_M6TOS3_RND_THR S3 SEL S3 SEL 


е ___њ [9 Im] 


T 
а е е з а и о е е е а о ео 


PRI МӨТ 
PRI_M8TO PRI_M9TOS3_RND_THR то 


PRI M8TOS3 ВМО ТНА 59 SEL S3 SEL 


АР MTX 53 PRIOO 
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Field Name Type Reset Description 
Value 

PRI MeTOSS3 RH | [31:28] | RW 0x0 For Debug Purpose only; 
ND THR 
PRI M6TOS3 SE | [27:26] For Debug Purpose only; 
L 
PRI MeTOS3 В | [25] RW 0x0 For Debug Purpose only; 
ND EN 
PRI MeTOS3 А [24] RW 0x0 For Debug Purpose only; 
DJ EN 
PRI M7TOS3 В | [23:20] | RW 0x0 For Debug Purpose only; 
ND THR 
PRI M7TOS3 SE | [19:18] For Debug Purpose only; 
L 
PRI M7TOS3 В | [17] RW 0x0 For Debug Purpose only; 
ND EN 
PRI M7TOS3 A [16] RW 0x0 For Debug Purpose only; 
DJ EN 
PRI MB8TOS3 RH | [15:12] | RW 0x0 For Debug Purpose only; 
ND THR 
PRI M8TOS3 SE | [11:10] For Debug Purpose only; 
L 
PRI M8TOS3 R RW 0x0 For Debug Purpose only; 
ND EN 
PRI M8TOS3 A RW 0x0 For Debug Purpose only; 
DJ EN 
PRI М9ТОЗ R |[7:4] RW 0x0 For Debug Purpose only; 
ND THR 
PRI M9TOS3 SE | [3: 2] For Debug Purpose only; 
L 
PRI М9ТОЗ R | [ 1] RW 0x0 For Debug Purpose only; 
ND EN 
PRI M9TOS3 А RW 0x0 For Debug Purpose only; 
DJ EN 


6.13.1.20 АР MTX S3 PRIO1 


_ ви Ги 9o [25 [29 [2 [2 [25 | | 5 [2 [77 | | [ | 7 [15] 


РА МТО PRI M3TO 
PRI M2TOS3 RND THR oa SEL E PRI M3TOS3 RND ТНА 53 SEL 
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| Bit |15| 14 | 1з | 12 | п | 9 | 8 | 7 | 6 | 5 аз [2 [1 Jo 


PRI. МАТО PRI М5ТО 
РІ матова АМО THR | Sç sEL PRI MSTOSS АМО THR | ss sEL 


АР MTX S3 РНІО1 


Field Name Type Reset Description 
Value 

PRI M2TOS3 RH | [31:28] | RW 0x0 For Debug Purpose only; 
ND THR 
PRI M2TOS3 SE | [27:26] For Debug Purpose only; 
L 
PRI M2TOS3 В | [25] RW 0x0 For Debug Purpose only; 
ND EN 
PRI M2TOS3 A [24] RW 0x0 For Debug Purpose only; 
DJ EN 
PRI МЗТОЗ RH | [23:20] | RW 0x0 For Debug Purpose only; 
ND THR 
PRI M3TOS3 SE | [19:18] For Debug Purpose only; 
L 
PRI M3TOS3 ВА | [17] RW 0x0 For Debug Purpose only; 
ND EN 
PRI M3TOS3 A [16] RW 0x0 For Debug Purpose only; 
DJ EN 
PRI M4ATOS3 В | [15:12] | RW 0x0 For Debug Purpose only; 
ND THR 
PRI М4ТО53 SE | [11:10] For Debug Purpose only; 
L 
PRI_M4TOS3_R RW 0x0 For Debug Purpose only; 
ND_EN 
PRI_M4TOS3_A RW 0x0 For Debug Purpose only; 
DJ_EN 
PRI_M5TOS3_R | [7:4] RW 0x0 For Debug Purpose only; 
ND THR 
PRI MBTOS3 SE | [ 3: 2] For Debug Purpose only; 
L 
PRI MBTOSS3 R |[1] RW 0x0 For Debug Purpose only; 
ND EN 
PRI MBTOS3 А RW 0x0 For Debug Purpose only; 
DJ EN 
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6.13.1.21 AP MTX S3 PRIO2 


ви Ги [з [25 29 2 [s [25 [2 [о [2 [т | » [лә [тв [зт [15] 
ruwa 


км. 7. |. | 
| eset | 4 | ЫШЫ ОВ ЕН Н И ЕЕ БЕШ ПИ БЕЙ КИ 
ЕСЕ ЕЗЕЛЕМЕНЕНЕЗЕНЕНЕЛЕЛЕ ЖЕДЕЛ ИЕ ЕЯ 


reserved 


JN — mM - 


АР MTX 53 РНІО2 


Field Мате Туре Reset Description 
Value 


ees e Tee pet — —— 
mue m m pem 0007 
E Cun" Ий ый RN 


6.13.1.22 AP MTX S2 PRIOO 


Ten Ги [з [25 29 [2 [2 [25 | = [ [2 [т [ж [лә [тв [зт [15] 


PRI мотов2 RND rum | РА-МОТО PRI MtTOS2 ямо тнв | FRLMITO 


ЕЕ ET RERO ECRIRE IRI ECRIRE БИКЛЕ ЕИ 
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PRI M2TO PRI M3TO 
s PRI M2TOS2 RND THR S2 SEL PRLMGTOS2 АМО THR | gj се 


| Туре | 


АР MTX S2 PRIOO 


Field Name Type Reset Description 
Value 

PRI MOTOS2 В | [31:28] | RW 0x0 For Debug Purpose only; 
ND THR 
PRI MOTOS2 SE | [27:26] For Debug Purpose only; 
L 
PRI MOTOS2 R | [25] RW 0x0 For Debug Purpose only; 
ND EN 
PRI MOTOS2 A [24] RW 0x0 For Debug Purpose only; 
DJ EN 
PRI MITOS2 В | [23:20] | RW 0x0 For Debug Purpose only; 
ND THR 
PRI M1TOS2 SE | [19:18] For Debug Purpose only; 
L 
PRI М1ТО52Н | [17] RW 0x0 For Debug Purpose only; 
ND EN 
PRI M1TOS2 A [16] RW 0x0 For Debug Purpose only; 
DJ EN 
PRI M2TOS2 В | [15:12] | RW 0x0 For Debug Purpose only; 
ND THR 
PRI M2TOS2 SE | [11:10] For Debug Purpose only; 
L 
PRI M2TOS2 R RW 0x0 For Debug Purpose only; 
ND EN 
PRI M2TOS2 A RW 0x0 For Debug Purpose only; 
DJ ЕМ 
PRI МЗТОЅ2 R |[7:4] RW 0x0 For Debug Purpose only; 
ND THR 
PRI M3TOS2 SE | [ 3: 2] For Debug Purpose only; 
L 
PRI МЗТО52 R |[1] RW 0x0 For Debug Purpose only; 
ND EN 
PRI M3TOS2 A RW 0x0 For Debug Purpose only; 
DJ EN 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 402 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(СЗ SPREADTRUM | SC7731G/SC8731G Device Specification 


6.13.1.23 AP MTX S1 PRIOO 
0x00003020 AP MTX S1 PRIOO (0x00000000) AP MTX S1 PRIOO 


| вт [зт | зо | 29 [28 | 27 | 26 |25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


PRI MOTOS1 RND THR PREMOTO PRI_M2TOS1_RND_THR 2. 


Е.Л 9 н |] 


“| = 


ЕЕ CRESCE RES Д КА ИЕЛ ЗЕ ЕЕЕ 


PRI M3TOS1 RND THR P PRI М8Т051 ВМО ТНА чуар. 


АР МТХ S1 PRIOO 


Field Name Type Reset Description 
Value 

PRI MOTOS1 HR | [81:28] | RW 0x0 For Debug Purpose only; 
ND THR 
PRI MOTOS! SE | [27:26] For Debug Purpose only; 
L 
PRI MOTOS1 R | [25] RW 0x0 For Debug Purpose only; 
ND EN 
PRI MOTOS1. A [24] RW 0x0 For Debug Purpose only; 
DJ EN 
PRI M2TOS1 R |[23:20] | RW 0x0 For Debug Purpose only; 
ND THR 


PRI M2TOS1 SE | [19:18] For Debug Purpose only; 
L 

PRI M2TOS1 R | [17] RW 0x0 For Debug Purpose only; 
ND EN 

PRI M2TOS1 A [16] RW 0x0 For Debug Purpose only; 
DJ EN 

PRI M3TOS1HR | [15:12] | RW 0x0 For Debug Purpose only; 
ND THR 

PRI M3TOS1 SE | [11:10] For Debug Purpose only; 
L 


PRI M3TOS1 R ІІМ АМ [оо | For Debug Purpose only; 
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| МО ЕМ | ЕМ 


РА! — _А — ыыы ——] Debug Purpose only; 
DJ EN 

PRI M8TOS1 R |[7:4] For Debug Purpose only; 
ND THR 


PRI M8TOS1 SE | [ 3:2] For Debug Purpose only; 
L 

PRI MB8TOS1 R |[1] RW 0x0 For Debug Purpose only; 
ND EN 

PRI M8TOS1 A RW 0x0 For Debug Purpose only; 
DJ EN 


6.13.1.24 AP MTX 50 PRIOO 


Cen Ги 9o [25 29 [2 [s [25 [2 [аз [2 [5 |» | о | | 7 [15] 


PRI MOTO PRI M1TO 
PRI MOTOSO ВМО ТНА Т РАІ М1Т050 RND ТНВ СЕБЕ 


| Туре |___ом | w |шіні) Dow | w [|w 
Reset | о | о | о | о | о | o | о| о |о | о | о|о|о | о | ој | 
IBI СЕ ЕЕ Е ЕД Е СЕЗ Е ee 


PRI М2ТО PRI M3TO 
PRI М2Т050 ВМО ТНА чм PRI МЗТОЅО RND ТНА S0 SEL 


| туре | м rm [ee rm] нн мм 
Reset | о | О «ИЕНЕЛЕНЕНЕЛЕЛЕНЕНЕНЕЛЕНЕН 


АР МТХ 50 PRIOO 


Field Мате Туре Reset Description 
Value 
PRI MOTOSOR | [31:28] | RW 0x0 For Debug Purpose only; 
ND THR 


PRI MOTOSO SE | [27:26] For Debug Purpose only; 
L 

PRI MOTOSO В | [25] For Debug Purpose only; 
ND EN 


PRI MOTOSO A [24] For Debug Purpose only; 
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, 


PRI M1ITOSO РА | [23:20] 0х0 | 
ND THR 

PRI M1TOSO SE | [19:18] For Debug Purpose only; 
L 

PRI МІТО5ОНВ | [17] RW 0x0 For Debug Purpose only; 
ND EN 

PRI M1TOSO A [16] For Debug Purpose only; 
DJ EN 


PRI M2TOSOR | [15:12] | RW 0x0 For Debug Purpose only; 
ND THR 

PRI M2TOSO SE | [11:10] For Debug Purpose only; 
L 


PRI М2Т050 R RW 0x0 For Debug Purpose only; 
ND EN 

PRI M2TOSO A RW 0x0 For Debug Purpose only; 
DJ EN 

PRI МЗТОЅО R |[7:4] RW 0x0 For Debug Purpose only; 
ND THR 

PRI M3TOSO SE | [3: 2] For Debug Purpose only; 
L 

PRI M3TOSO R | [ 1] RW 0x0 For Debug Purpose only; 
ND EN 

PRI M3TOSO A RW 0x0 For Debug Purpose only; 
DJ EN 


6.13.1.25 АР MTX 50 PRIO1 


0x00003028 AP МТХ 50 PRIO1 (0x00000000) АР MTX 50 PRIO1 


| вт |з1 | зо | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


PRI М4Т051 RND ТНА COLE PRI М5ТО51 АМО ТНА 4... 


w 


SESS eR P 


PRI M6TOS1 RND THR possis PRI M7TOS1_ RND тнв | РА-М7ТО 
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АР MTX 50 РНІО1 


Field Name Type Reset Description 
Value 

PRI M4TOS1 В | [31:28] | RW 0x0 For Debug Purpose only; 
ND THR 
PRI М4ТО51 SE | [27:26] For Debug Purpose only; 
L 
PRI M4ATOS1 НВ | [25] RW 0x0 For Debug Purpose only; 
ND EN 
PRI M4TOS1 А [24] RW 0x0 For Debug Purpose only; 
DJ EN 
PRI MBTOS1HR | [23:20] | RW 0x0 For Debug Purpose only; 
ND THR 
PRI М5ТО51 SE | [19:18] For Debug Purpose only; 
L 
PRI MBTOS1 В | [17] RW 0x0 For Debug Purpose only; 
ND EN 
PRI MBTOS1 А [16] RW 0x0 For Debug Purpose only; 
DJ EN 
PRI MeTOS1 HR | [15:12] | RW 0x0 For Debug Purpose only; 
ND THR 
PRI М6ТО51 SE | [11:10] For Debug Purpose only; 
L 
PRI Me6TOS1 R RW 0x0 For Debug Purpose only; 
ND EN 
PRI M6TOS1 А RW 0x0 For Debug Purpose only; 
DJ EN 
PRI M7TOS1 R |[7:4] RW 0x0 For Debug Purpose only; 
ND THR 
PRI M7TOS1 SE | [ 3: 2] For Debug Purpose only; 
L 
PRI M7TOS1 R |[1] RW 0x0 For Debug Purpose only; 
ND EN 
PRI M7TOS1 A RW 0x0 For Debug Purpose only; 
DJ EN 


6.13.1.26 AP MTX 50 PRIO2 


0x0000302C AP МТХ 50 РВІО2 (0x00000000) AP MTX 50 PRIO2 


ШИШИК л 
Neme 0.” пп пп 


reserved 
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AP_MTX_S0_PRIO2 


Field Name Type Reset Description 
Value 


maru remm сс АИ 
к= = шш Бы Жек 
ЕШ | ш a `` ЗИ 
me [a - 


6.13.1.27 АР MAIN MTX HPROT CFG 


0x00003030 AP MAIN MTX HPROT CFG (0x00000000) 


| в |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | resened =| НРАОТ_МЕС HPROT ЕММС HPROT SDIO2 


AP MAIN MTX HPROT . 
с 


| Мате | HPROT SDIO!1 HPROT SDIOO HPROT DMAW HPROT DMAR 
Type s | ви | mw | шт | 


АР MAIN MTX HPROT CFG 


Field Name Type Reset Description 
Value 


eee: — mz [Ro oo |н — — — — — — — ] 


HPROT_NFC [27:24] HPROT' of МЕС AHB Master port to main matrix; 
HPROT EMMC | [23:20] HPROT' of EMMC AHB Master port to main 
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— SDIO2 | [19:16] HPROT' of $0102 AHB Master port to main 
matrix; 

HPROT SDIO1  |[15:12] ЫН HPROT' of SDIO1 AHB Master рой to main 
matrix; 


HPROT SDIOO [11: 8] RW 0x0 HPROT' of SDIO0 AHB Master port to main 
matrix; 

HPROT DMAW [ 7:4] RW 0x0 HPROT' of DMAW AHB Master port to main 
matrix; 

HPROT DMAR | [3:0] HPROT' of DMAR AHB Master port to main 
matrix; 


6.13.1.28 САТ? STANDBY STATUS 


ICHEREIEIEIEZEIEIEIEJEIEREIEREIEZE] 
[ere a 


reserved 


- CA7_ETMSTANDBYWFX CA7_STANDBYWFE CA7_STANDBYWFI 


| Type | 


CA7 STANDBY STATUS 


Field Name Type Reset Description 
Value 


ewe: — mus no oo [nes — — — — — — ——] 


CA7 STANDBY [12] 0x0 For Debug Purpose only; 
WFIL2 


CA7 ETMSTAND | [11: 8] 0x0 For Debug Purpose only; 
BYWFX 

CA7 STANDBY [ 7:4] 0x0 For Debug Purpose only; 
WFE 

CA7 STANDBY [3:0] Б БН For Debug Purpose only; 
WFI 
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6.13.1.29 NANC CLK CFG 


ви Ги [so] 2 [o [s [25 [2 [о [2 [т | 9] v [пе [| [15] 
ТИСЕ 


| "> | sss S s 
EZ ШИШ ЫШ ЕВ ЕЕ И ОВ ЗЕ ЕЕН ОКЗ ВЕ 


reserved 


ES ЕСЕ ЕЕЗ RESORT ER Т АСЗ ЕВЕ ЕЕН ЕЛЯ 
ВНЕ СІК МАМ СІК МАМ 
DC2X DIV DC2X SEL 

Туро — Ми 


NANC CLK CFG 


Field Name Type Reset Description 
Value 
pua [Ro [oo [Red —  —  — — 


CLK NANDC2X | [ 3: 2] CLK NANDC2X DIV 
DIV 
CLK NANDC2X | [1: 0] СІК .NANDC2X_SEL 
SEL 


6.13.1.30 LVDS CFG 


ви Ги [з [2 [25 T [s [25 |“ [а [2 [т | [лә [те [зт [15] 
ІСІГІ О 


reserved LVDS TXCLKDATA 


= ы ш Е ` — _ТХ$ LVDS TXRERSER E 


ЕЛІ БЕСІН БЕСІН 
БІ ет ТЕ 


LVDS CFG 


Field Name Type Reset Description 
Value 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 409 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(СЗ SPREADTRUM | SC7731G/SC8731G Device Specification 


TA 


певао — usw no oo [nes —  — —] 
ps тон [res [RW [oo | Driver Output Swing cowo | 


LVDS TXRERSE | [7:3] LVDS TXRERSER 
R 


LVDS PRE EMP |[2: 1] RW 0x0 Pre emphasis control 
“00” not pre emphasis (default) 
*01" pre emphasis 1 
*11" pre emphasis 2 
LVDS TXPD RW 0х1 LVDS Driver Power Down 
* 1" is power down (default) 
“0” is normal working 


6.13.1.31 LVDS PLL CFGO 


0x00003040 LVDS PLL CFGO (0x031001CD) LVDS PLL CFGO 


| B [зт | 30 | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


ІРІ. 
i gs 
TS IBIA 
reserved PX in erv LPLL LPF erv 


LVDS PLL CFGO 


Field Name Type Reset Description 
Value 
LPLL LOCK DE | [31] 0x0 PLL lock detect 
T “1” PLL locked 


коме ЕЕ no [oo [nes —  — — — —] 


LPLL REFIN [25:24] | RW 0x3 LPLL reference clock input control bits: 
2'b00: 2M (26МН2/13) 
2'b01: 4M (26МН2/6.5) 
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| | || 27010: 13M (26МН2/6.5) 

2'b11: 26M 

[wes Es mo [б Reews — — — — — — — ] 
[ees — ns [no oo [ne — —] 


[esed [п no [б [Reseed — 


6.13.1.32 LVDS PLL CFG1 


ви [o [з [2 |» T [2s [25 [25 [а [2 [т | » [лә [в | v [15] 
КСС [er АГН 


LPLL KINT 


-> LPLL_KINT LPLL_RSV m LPLL NINT 


| Туре | 


Г м М ви | ми | ви 


LVDS PLL CFG1 


Field Name Type Reset Description 
Value 
LPLL КІМТ [81:12] 0x7237 | LPLL modulator Kint 
2 


(еш омен [rs [RW [oo  [iPütmedimorsámen — | 


6.13.1.33 СА? CO AUTO FORCE SHUTDOWN EN 


CA7 CO AUTO FORCE SHUTDOWN EN СА? CO AUTO FORCE | 


0x00003048 (0x00000000) SHUTDOWN EN 


ШИШЕГЕ I ЕЛЕДЕ ВЕКЕ 


reserved 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 411 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


EP SPREADTRUM | 5С77310/5С87316 Device Specification 


me || 
ПЕ Е | ОС ОС ОС С О ОЕ ОС ОС ОС С ОС ОЕ СЗ С 
EIBEIEIEIEIEIEIERESESERERERERESERER 


= | 


CA7 CO AUTO FORCE SHUTDOWN EN 


Field Name Type Reset Description 
Value 


CA7 CO AUTO Lr — Е = CO AUTO FORCE SHUTDOWN EN 
FORCE SHUTD 
OWN EN 


6.13.1.34 СА? C1 AUTO FORCE SHUTDOWN EN 


САТ СТ AUTO FORCE SHUTDOWN EN | СА? СІ AUTO FORCE. 
ои (0х00000000) SHUTDOWN ЕМ 


| ви |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
Nm m SS 


reserved 


ЕС Е Е ERI ВЕ Е ЕЕ Е Е RESI RCM 


- | 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 412 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(СЗ SPREADTRUM | SC7731G/SC8731G Device Specification 


| тле | 4 J 
[reset | о | о | о | о | о | о | о | о | ој о | о | о ОСИ ОЗ ОЗ | 


CA7 C1 AUTO FORCE SHUTDOWN EN 


Field Name Type Reset Description 
Value 


ewe: ЕСО [no oo [nes — — — — — —] 


СА? C1 AUTO RW 0x0 CA7_C1_AUTO_FORCE_SHUTDOWN_EN 
FORCE_SHUTD 
OWN_EN 

6.13.1.35 CA7_C2_AUTO_FORCE_SHUTDOWN_EN 


CA7_C2 AUTO FORCE SHUTDOWN EN | СА? C2 AUTO FORCE. 
0x00003050 (0x00000000) SHUTDOWN_EN 


| ви |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
| мете | Tu 


reserved 


= | 


CA7 C2 AUTO FORCE SHUTDOWN EN 


Field Name Type Reset Description 
Value 


СА? C2 AUTO LL -—! C2 AUTO FORCE SHUTDOWN EN 
FORCE SHUTD 
OWN EN 
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6.13.1.36 СА? СЗ AUTO FORCE SHUTDOWN EN 


CA7 C3 AUTO FORCE SHUTDOWN EN | CA7 C3 AUTO FORCE. 
0x00003054 (0x00000000) SHUTDOWN EN 


| B |з1 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | v8 | 17 | 16 | 
Name 1] | | s | | | 


reserved 


aM | 


ES 


CA7 C3 AUTO FORCE SHUTDOWN EN 


Field Name Type Reset Description 
Value 


[eu [en so qe [mew 7000000 


CA7 C3 AUTO CA7 C3 AUTO FORCE SHUTDOWN EN 
Е шш 


6.13.1.37 AP QOS CFG 


ви Ги [oo] |» 2 ЕЛЕ [2 [т | » [лә | e | v [15] 
eme | CRM NECEM MC TE CNN 


| Name | QOS А DISPC1 QOS W DISPC1 QOS R DISPCO QOS W DISPCO 
зе} w | w | mw | mw | 
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AP QOS CFG 


Field Name Type Reset Description 
Value 
эр [Ro [oo [Reseved — _ 


QOS R TMC [23:20] QOS for TCM Read 
QOS W TMC [19:16] QOS for TCM Write 


6.13.1.38 CHIP ID 


Ten [o o [5 [9 [7 [25 [25 [4 [5 [2 T [ E 6 [ v6 
СИИ 


CHIP ID 


CHIP ID 


CHIP. ID 


Field Name Type Reset Description 
Value 
CHIP ID [31: 0] 0x8730 | CHIP ID 
B000 


6.14 System Timer 


Base Addr Range Addr Map Description 


0х4023 0000 - 0x4023 FFFF AP System Timer (64KB) 


6.14.1 Overview 


System timer is a 32-bit free-running increasing timer with 1ms step. 
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6.14.2 


6.14.3 


6.14.4 


6.14.4.1 


6.14.4.2 


V0.2 


Features 
RTC-clock trigged 
32-bit free-running increasing timer 
1ms step 


e 
e 
e 
ө Support one configurable alarm, and support alarm interrupt generating 
e Alarm interrupt can be used as wakeup source during deep sleep 

e 


Support single read : no need to double read when reading counter value 


Function Description 

After hardware reset, system timer is 0. And after being enabled, system timer runs 
from 0 to the maximum, 2^32-1. If system timer gets to the maximum, it returns to 0 
again and then continues increasing. If no new hardware reset occurs and system 
timer is kept enabled, nothing can stop system timer. 


The counting step is 1ms, that is, the timer increases by 1 per 1ms. 


The timer value сап be read by software. If software read SYST VALUE, 
double-reading method must be used because of different clock domains. If software 
read SYST СМТ SHDW, only one read is enough. 


Based on system timer free running, it provides an alarm function. When system timer 
value is equal to alarm value, an interrupt is issued, and this interrupt can be used for 
system wakeup source during deep sleep. 


Control Registers 
Memory map 


Offset 
Address 


0х0000 SYST ALARM System timer alarm 


Description 


0x000C SYST VALUE SHDW | Shadow of SYST VALUE(new added) 


Register Descriptions 
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6.14.4.2.1 SYST ALARM 


Description: System timer alarm 


0x0000 System timer alarm (Reset 0x0000 FFFF) SYST ALARM 


CACA 9 RM ЕЛ ЛЛ 


Syst alarm 


Type RW 


Banu SER И S EN E GI ЕД RP 


Syst alarm 


ч 


ee PPP PEP PEP PT 


syst_alarm [31:0] RW 32'h0000FFFF | System timer alarm value: 
If system timer is equal to 
system alarm, one interrupt is 
issued. 


6.14.4.2.2 SYST VALUE 


Description: System timer value 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 417 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(СЗ SPREADTRUM | 5С77310/5С87316 Device Specification 


0x0004 System timer value (Reset 0x0000 0000) SYST VALUE 


ШЕШЕЛЕР Е RED E ESI Е 


Syst value 


Type 


SI Л КЕЧ ЕЕ ЕЕ 


Syst value 


Type 


LI value [31:0] 32'h0 System timer value 
Double-reading method MUST 
be used to read this register. 


6.14.4.2.3 — SYST INT 


Description: System timer interrupt 
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0х000С System timer interrupt (Reset 0х0000 0000) SYST INT 


e ESSE upi E ES ES SR ЕЗ 


Reserved 


Type 


Е SEES ЕЖЕЛДЕ ТЕБЕ Е Е UIN 


| туре | 


Reserved 


Syst int pls sts System timer interrupt pulse 
status 
This bit is used only for 
debugging. 


Syst int clr System timer Interrupt clear 


Write 1 to this bit to clear 
interrupt 


syst int mask . System timer interrupt masked 
sts status 


Syst int raw st System timer interrupt raw 
S status 


syst int en System timer interrupt enable 


6.14.4.2.4 SYST VALUE SHDW(new added) 


Description: Shadow of SYST VALUE 
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0x000C Shadow of SYST VALUE (Reset 0х0000 0000) SYST VALUE SHDW 


EAE ДЕ ЕВ И О ВЕНЕ 


Syst value shdw 


Type 


АКТ SI Л SN HII РЗ ЕДЕХЕН КУЕ ЕЗ 


Syst value shdw 


Type 


syst value shd | [31:0] 32'h0 Shadow of SYST VALUE 
w One read will get accurate 
value. 


6.14.5 Application Notes 


When software begins to use system timer, it should set sys eb bit and sys rtc ер bit 
in global control register. 


When software completes using system timer, it should disable sys eb bit and 
Sys rtc eb bit in global control registers. 


When software uses alarm function, it should configure sys alarm and sys int еп. 


After receiving interrupt issued by a system timer, software can check interrupt status 
by reading sys int mask sts, and can clear interrupt by writing 1 to sys int сіг. 


IMPORTANT: 
If software read SYST. VALUE, double-reading method MUST be used to read this 


register. If software read SYST VALUE SHDW, only one read can get accurate 
counter value. 
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6.15 


6.15.1 


6.15.2 


6.15.3 


6.15.4 


6.15.4.1 


V0.2 


System Timer - FRT 


Base Addr Range Addr Map Description 


0x4004 0000 - 0х4004 FFFF AON System Timer - FRT (64KB) 


Overview 


System free run timer is a 32-bit free-running increasing timer with 32K(30.52us) step. It 
locates іп Always-On Domain (AON), and can be read by all processors. It is used for 
synchronization between different Co-processor and communication system. 


Features 

€ RTC-clock trigged 

e  32-bit free-running increasing timer 
e  32K(30.52us) step 
e 


Support single read in register SYS ЕНТ VALUE SHDW: no need to double read 
when reading counter value, just like new version of system timer(r2p0). 


Function Description 

After hardware reset, sys frt is 0. And after being enabled, sys frt runs from 0 to the 
maximum, 2^32-1. If sys frt gets to the maximum, it returns to O again and then 
continues increasing. If no new hardware reset occurs and sys frt is kept enabled, 
nothing can stop it. 


The counting step is 32K(30.52us), that is, the timer increases by 1 per 30.52us. 


The timer value can be read by software. If software read SYS FRT VALUE through 
APB, double-reading method must be used because of different clock domains. If 
software read SYS FRT VALUE SHDW, only one read is enough. At the same time, 
the value can be captured by dedicated capture circuit. 


Control Registers 


Memory map 


Offset m 
Description 
Address 
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Offset Te 
Description 

Address 

0x0000 SYS FRT VALUE System free run timer value in clk rtc 
domain 

0x0004 SYS FRT VALUE SHDW | System free run timer value in APB domain 

6.15.4.2 Register Descriptions 
6.15.4.2.1 SYS FRT VALUE 
Description: System free run timer value in clk rtc domain 


0x0000 System free run timer value іп сіК rtc (Reset 0х0000 0000) SYS FRT VALUE 


ШІ ШЕШЕ ЕЕ ES ESI ЕЕ ШЕ в 


Sys frt value 


Type 


Bimini 


Sys frt value 


sys frt value [91:0] 32'h00000000 | System free run timer value in 
сік rtc domain 


6.15.4.2.2 SYS FRT VALUE SHDW 
Description: System free run timer value in APB domain 
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SYS FRT VALUE SH 
0x0004 System free run timer value in APB(Reset 0x0000 0000) 


DW 
ЕО Е ЕИО 


Sys frt value shdw 


 Я ЕЛЕЕ EURO RC AGING ЕХ В ЕЕ ЕСА 


Sys frt value shdw 


Type 


sys frt value s | [31:0] 32'h00000000 | System free run timer value in 
hdw APB domain 


6.15.5 Application Notes 


When software begins to use system timer, it should set aon. syst eb bit to open its 
PCLK. Its clk rtc may also be need to opened if necessary. 


IMPORTANT: 


If software read SYS FRT VALUE through APB, double-reading method MUST be 
used to read this register. If software read SYS FRT VALUE SHDW through APB, 
only one read can get accurate counter value. 


6.16 DRM 


Base Addr Range Addr Map Description 


0х2070 2000 - 0х207Ғ FFFF DRM Control Register 


6.16.1 Overview 
OMA DRM 2.0 specifications define two Encryption Methods to encrypt/decrypt contend. 
They are: 
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6.16.2 


V0.2 


AES-128-CBC 
AES-128-CTR 


Besides these two modes, basic AES-128-ECB mode is also supported in this design. 


Features 


Fully implement of AES (Rijndeal) algorithm, including cipher and inverse cipher, 
which is according to ADVANCED ENCRYPT STANDARD ( Federal Information 
Processing Standards Publication - FIPS 197, Nov 2001); 

Supporting AMBA AHB Slave interface (32 bits); 

Software can reset AES core at any time; 


Support DRM DMA working mode. When AES working, two channels will be need 
to separately transfer plain text and cipher text; 


Supporting DRM Default working mode, which means software will have the 
responsibility to transfer all kind of data; 


Not support Padding Logic, that is, the message length must be multiple of 128 
bits. 


Support Only 128 bits cipher key; 
Support AES-128-ECB, AES-128-CBC and AES-128-CTR mode; 
Support hardware key expansion; and no expanded key stored in the core; 


Supporting both cipher and inverse cipher, but cipher and inverse cipher can't 
work simultaneously; 


Provide AES cipher throughput =(128bit/58cycle) * Рак ат; 
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6.16.3 Operations 


6.16.3.1 DRM Operation Flow 


Configure and enable DMA Channel 


(AES needs two channels to cope with plaintext and cipher text transfer) 


Configure and enable DRM core 


AES 


Check ОМА channel > 


АП AES Decrypt/Encrypt done 


Figure 6-29 Process flow about AES in DMA mode 


Software Configure and enable DRM 


Software Write at most 16 plaintext or message words to DRM 


Software writes DRM start 
command to let DRM work 


Check mass interrupt 


Yes 


Software Read all the cipher 
words from the same address 


Software clear interrupt 
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Figure 6-30 Process flow about AES in Normal mode 


6.16.4 DRM Data Format 


T 


516 
ner eso epee — Tir 
[ i [ 2 1 3 р в | 


Е 
ПЛ Lu 


0х00 Block0[31:0] 
0x04 Block0[63:32] 
0x08 Block0[95:64] 
0х0С | Block0[127:96] 


0x30 Block3[31:0] 
0x34 Block3[63:32] 
0x38 Block3[95:64] 
0x3C | Block3[127:96] 


Figure 6-31 Data format in DRM 


6.16.5 DRM Control Registers 
Table 6-13 DRM registers 


= [vane mmm — | 
0х20В0 0000 DRM EN DRM enable 
0х20В0 0004 DRM CMD DRM command 
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LEN KENN TN 


0х20В0 0028 IV MESSAGE3 IV message part 3 
IV МЕЗЗАСЕ4 IV message part 4 
0х20В0 0030 DMA BLK SIZE DMA block size 


0х20В0 0034 - 


DRM МЕМ ОМА one port memory space 
0х20В0 00ВС 


0х20В0 0000 DRM enable DRM EN 


Bul S ES RES E ESTER ess o ЕЕ А 


AES 
_ОЕ | ОМА свс | СТВ Е 
Reserved Reserved Reserved Reserved 
CRY . EN _ЕМ МЕМ 
ЕМ B 


Bm RE RES [EUR ИЕЛЕ ПБ e n 


Reserved 


Type 
[31:30] Reserved 
[29] AES DECRY EN 0: encryption mode 


1: decryption mode 


[28] DMA EN 0: default in software mode 
1: ОМА mode 
[27:26] Reserved 
[25] CBC EN Enable the CBC mode, active HIGH 


Note: If both СВС EN and СТВ EN are un-active, AES 
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works in EBC mode by default. 

[24] CTR EN Enable the CTR mode, active HIGH 
Note: If both СВС EN and СТВ EN are un-active, AES 
works in EBC mode by default. 

[23:21] Reserved 

[20] MASS DONE INT EN Indicating one mass plaintext has been encrypted/decrypted 
over. Enable mass done interrupt when DRM does not work 
in DMA mode. Software one time writes at most 16 words 
plaintext to DRM and waits this interrupt to active and then 
reads the same size (16 words) ciphered text when AES is 
used. 

[19:0] Reserved 

0х20В0 0004 DRM command DRM CMD 


RESI ШЕЛЕНЕЛЕДЕЛЕЛЕЛЕЛЕЗІЕДЕЛ ЕЛЕН 


-F-E m B B 


Type | 


Reserved 


[31] Reserved 

[30:28] AES MASS START Start and size. When DRM is not working in DMA mode, after 
it writes 1/2/3/4 blocks of plain/ciphered text into DRM 
memory, Software can set AES MASS START active to 
inform DRM to start to compute the content in the memory 
and at the same time set the number of blocks in memory. 

[27:25] Reserved 
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[24] DRM_CORE_RST DRM core reset. When active, DRM will stop the current 
computation and ready to receive a new message. 


[23:21] Reserved 

[20] MASS DONE INT CLR | Mass done interrupt clear 

[19:0] Reserved 

0х20В0 0008 DRM status DRM ST 


RES СПД ЕЈ EA CODIGO GR EC 


Reserved Reserved E AES FSM CUR ST 
YN | 


SE Е 


ү | | 


[31:25] Reserved 


[24] AES INV KEY VLD Active high. This bit means that the inverse Key 
expansion has been done and inverse Round keys are 
valid. 

This bit is only used in inverse Cipher process 
(decryption process), for debug only. 


[23:21] Reserved 
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[20] HREADY OUT DRM For debug only 

[19:16] | AES FSM CUR ST FSM current state, for debug only 

[15:9] Reserved 

[8] AES MASS DONE INT MSK ST | Mask status 

[7:1] Reserved 

[0] AES MASS DONE RAW Raw interrupt status 

0х20В0 0010 AES cipher key part 1 AES KEY1 
0х20В0 0014 AES cipher key part 2 AES KEY2 
0х20В0 0018 AES cipher key part 3 AES КЕҮЗ 
0х20В0 001C AES cipher key part 4 AES KEY4 


КпАШЕГЛЕЛЭЗЕЛЕЛГЛЕЛЕЛЕЗЛЕЛГЛЕЛЕЛЕЛЕЗ 
| Мате | АЕ5 КЕҮ 


Туре О 


| Мате | АЕЗ_КЕУ 

[31:0] AES KAY1 AES key [31:0] 

[31:0] AES KAY2 AES key [63:32] 

[31:0] AES КАҮЗ AES key [95:64] 

[31:0] AES КАҮ4 AES key [127:96] 
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0х20В0 0020 IV message part 1 IV MESSAGE1 
0х20В0 0024 IV message part 2 IV MESSAGE2 
0х20В0 0028 IV message part 3 IV MESSAGES 
0х20В0 002C IV message part 4 IV MESSAGEA 


LEER ESSE ЕЛ ЕЧ АЕ E E 


IV MESSAGE 


| 


ЖА ЕИ ЧЕ КИ ЗЛЕ И ИЕЛЕ pou 
| Мате | IV MESSAGE 


Type 


IV message content In CBC work mode, or Counter Initial Value in CTR mode 


[81:0] IV. МЕЅЅАСЕ1 [81:0] 

[81:0] IV. MESSAGE2 [63:32] 

[81:0] IV MESSAGE3 [95:64] 

[81:0] IV. МЕЗЗАСЕ4 [127:96] 

0х20В0 0030 DMA block size DMA BLK SIZE 


Б ДЕЛЕЛ EG ЕРДЕ se ЕЕ 
| Name | DMA BLK SIZE 


DMA BLK SIZE 
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[31:0] DMA BLK SIZE In DMA mode, the total number of blocks (128 bits/block) 


must be declared to this register, so that DRM can stop 
request DMA transfer accordingly. 


6.17 Spinlock 


Base Addr Range Addr Map Description 


0х20С0 0000 ~ 0x20CF_FFFF AP SpinLock Reg (64K) 
0х4006 0000 - 0x4006 FFFF AON SpinLock Reg (64K) 


6.17.1 Overview 


Hardware spinlocks are provided to assist multiple processors to synchronize access to 
global resources. 


6.17.2 Features 
ө Supports 32 spinlocks 
€ Use special token(0x0000 0000) indicate unlock 
€ Perform lock operation by reading Spinlock Token Registers 
e 


Perform unlock operation by writing Unlock Token(0x55AA10C5) to Spinlock Token 
Registers 


€ Spinlock Total Status Register is just for debug tool, takes no effect on spinlock 


Spinlock 


АНВ Slave 


— > Lock CFG/STS 
Interface 


Token register 0 


Token register 1 


HCLK — > 


pd_HRESTn — — —* Token register 31 
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6.17.3 Signal Description 


Standard AHB slave interfaces 


6.17.4 Function Description 
6.17.5 Take and Release Spinlock 

€ Тһе spinlock has two states: Taken and Not Taken. 

€ After reset, the state of lock is Not Taken, equal to 0x0000 0000. 

e When the lock is in Not Taken state, all write takes no effect. 

€ When the lock is in Not Taken state, a read returns 0x0000 0000, and change to 
Taken state. 

€ When the lock is in Taken state, all write except the Unlock Token(0x55AA10C5) 
takes no effect. And a read always returns 0x0000 0001. 

€ A write of the Unlock Token sets the lock back to Not Taken state. 


NOTE: 


--Кеай-- 


МОТ ТАКЕМ 


ФӘ 


Write Unlock Token 


= а В: & 
TAKEN Read or 


ғ Write Not Unlock Token 


Write. 


There is no support to ensure that a lock is locked and unlocked by the same process. This 
must be ensured in software. 


6.17.6 Programming Guide 


A spinlock should only be held with interrupts disabled. So, before attempting to obtain the 
spinlock, software should disable interrupts. 


Then it should read spinlock. Reading back 0x0000 0000 indicates success. Now it 
should process the critical section then write Unlock Token (0x55AA10C5) unlock and 
re-enable interrupts. If the acquisition attempt fails, the acquisition should be reattempted. 
To prevent unknown interrupt disabled time, interrupts should be re-enabled and then 
disabled before reattempting to acquire the lock. 


V0.2 
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Start 


У 


> Disable IRQ Take 


| 


Read spinlock 


| 


Are the values is 


No 32'h0000 0000? 
| Yes 
Enable IRQ 
v 
Critical Section 
| Release Write Unlock Token | 
Enable IRQ 
6.17.7 Register Descriptions 


Detailed information about address mapping please refer to HLD document. 
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0x0008 SPINLOCKTTLSTS Spinlock Total Status Register 


0х0800+(0х4*1) SPINLOCKTOKEN i Spinlock Token Registers 


6.17.7.1 SPINLOCKTTLSTS 


Name LOCK 

| те | по | по | по | во | во | по | по | по | по | по | во | по | по | по | по | по | 
ef | о |» || | о |» | „| о | орао о | |» |] 
"ои | о | |о пе | ој» | | "| |» | „Та Те о le 
Мате LOCK 

[mee по | во | во | во | во | во | mo | по | во | m | mo | mo | mo | по | mo | по | 
"ои | о | о | о | о | о | о | о | о | о | о | о | о | о | о | о | о] 


Spinlock Total Status Register 


Field Name Type | Reset Description 
Value 
LOCK [31: 0] 0x0 32 lock status 
Read LOCK[i]=0x0, lock i is in the Not Taken state. 
Read LOCK[i]=0x1, lock i is in the Taken state. 


6.17.7.2 SPINLOCKSTS i (i=0,1,...,31) 


Spinlock Individual Status (0x00000000) 
Name RESERVED 

[tie | по | по | no | во | по | по | по | no | во | mo | mo | mo | во | по | по | по | 
ве О ШІН КЕШКЕ КЕ ЕН БН ОВО О ВЕ ОВ ИО И И 


КИЯ ЕЕ RET ERR В Ee ЕИ Е Е И И 


Мате RESERVED TAKEN 


[me | по | по | по | во | по | по | по | по | по | по | по | по | по | мо | o но | 
"== | ШЕШ ПИ ПИ О ОЗ ПСА И И НИ ЕШ | 


Spinlock Individual Status Register 
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Field Name Type | Reset Description 
Value 


[RESERVED [эи но [oo [mesemen — — — — — — — — 


TAKEN 0x0 Read 0x0000 0000, Request and get the lock. 
Read 0x0000 0001, Request but does not get the lock. 
Write Unlock Token, Unlock the lock. 
Write not Unlock Token, takes no effect. 


6.17.7.3 SPINLOCKVERID 


в | е Г Г а Гә Г Г Гә Гә Гә әгә Гә Гә 
ра 
Pe С | ма СЕ РС ОС | | ОСЗ ОЗ СЗ Е О ОС С 
Eg Те [пе Е е еј ә е Ге [юе [ю Гә ә [| 
СЕА 


Spinlock Version ID Register 


Field Type Reset Description 
Name Value 


VERID | [31:0] | ВО | 0x0000 0100 | Spinlock Version ID Register 


6.18 АР Clock Control 


Base Addr Range Addr Map Description 


0x7120 0000 ~ Ox712F FFFF AP Clock Control Register 


6.18.1 AP Clock Register Address Map 


0x0020 сік ap ahb сїй clk ap ahb cfg 
0x0024 сік ap арЫ сїй clk ap apb cfg 
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clk gps tcxo cfg clk gps tcxo cfg 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 437 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


EP SPREADTRUM | 5С77310/5С87316 Device Specification 


0x00A0 clk iis2 cfg СІК iis2 cfg 
0x00A4 clk iis3 cfg сік iis3 cfg 


0x00A8 clk zipenc cfg clk zipenc cfg 
0хХ00АС сік zipdec cfg clk zipdec cfg 


6.18.1.1 clk ap ahb cfg 


ви Ги [з [2 |» [s [25 [22 [з [2 [т | » | vo | e [ [15] 
eme omm ы 


reserved reserved 


сік ар ahb сїй 


Field Name Type Reset Description 
Value 
5124] [Ro [oo  [Reewd — _ 
pog [RO oo [reva —— | 
nes [Ro [oo Reed — | 
ina [о [oo [Red —  — 


clk ap ahb sel [1:0] RW 0x0 clk ap ahb sel:clk ap ahb source selection 
2ћ0: сік 26m ap ate 
2'hi:clk 76 8m 
22: clk 128m 
2'h3: clk 192m 


6.18.1.2 сік ap арЫ cfg 


ви Ги о [2 |» o [s [25 |“ [з [2 [т | » [лә | e [ [15] 


reserved reserved 


к. | 
Безе ШШШ ИЕ И RES Н RR CN И Н ШЕННЕ 
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| Bit |15) 14 | 1з | 2 | п [10] 9 | 8 | 7 | 6 | 5 аз [2 | | 0] 


сік ap apb 
reserved reserved -apap 


clk_ap_apb_cfg 


Field Name Type Reset Description 
Value 
эр |Ro [oo  [Reewd _ 
рз] [RO [oo [Reed — — 
msa [RO [oo [Reseved — —  - 
ina [о [oo [Red — - 


clk ap apb sel [1:0] RW 0x0 сік ap арр sel: сік ap арЫ source selection 
2ћ0: сік 26m ap 
2'h1: clk 64m 
2'h2: сік 96m 
2'h3: сік 128m 


6.18.1.3 clk gsp cfg 


ШЕСІ” | — eicae eooo [кр | 
Lm [o [o [3 [s 7 2 5 [4 [2 [2 [5 [ e e | v [6] 
mae omm oom m] 


reserved reserved 
Тре | _ _ о | m O 
| Bt |15)|14|13)12|11|10|9|8|7|6)|5|4|3|2|1|0, 


сік gsp cfg 


Field Name Type Reset Description 
Value 


ewe: [mum no oo [nens — — — — — — —] 


eseme ЕЕ [RO [oo [nes — — — — — — — —] 
певамо ____| а [no [oo [юе — — — — — — — —] 
Dee: “|71 [no [oo [юе — — — — — — — 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 439 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


EP SPREADTRUM | SC7731G/SC8731G Device Specification 


clk gsp sel [1:0] RW 0x0 clk gsp sel: clk gsp source selection 
2'h0: сік 96m 
2'hi:clk 153 6m 
2'h2: clk 192m 
2'h3: сік 256m 


6.18.1.4 clk dispcO cfg 


m [o о p 25 2 [5 [25 [2s 5 [2 [77 | [19 [в [ [зв 
ww omm ы О 


reserved 


clk dispcO cfg 


ome | те tme mmm 
Value 

freseved fera |Ro oo [Reed — | 

ема |р |Ro oo [Resewed — | 

reserved по [oo [ама 

eseve [та arsa 


сік dispcO. sel [1:0] RW 0x0 сік dispcO. sel: clk dispcO source selection 
2'h0: сік 153 бт 
2'hi:clk 192m 
22: clk 256m 
2'h3: сік 312m 


6.18.1.5 clk dispcO dbi cfg 


ви [o о [25 |» 2 [s [25 | и [2 [5 | » | по | e [ [15] 
КЛ © CHEN NENNEN 1 


reserved reserved 


| Туре | О | m ООО 
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Reset ME И И ИЕ А И И P U ) Н ЕЕН 
ECHEJEJEJEJEREJEREREAERERERER ERERICI 


Ik di 
reserved сік dispcO dbi div reserved ° —dispc0_ 
dbi_sel 


clk dispcO dbi cfg 


Field Name Type Reset Description 
Value 
rea [Ro [oo [asema —— _ 


esemes ЕС |o [oo [nes — — — — — — — —] 
eseme ООО no [oo [юе — — — — —  —] 


сік dispcO dbi di | [10: 8] сік dispcO. dbi div: сік div = сік src/(div +1) 
V 


Dese: [лу [no [oo [nes — — — — — — ——] 


сік dispcO dbi s : RW 0х0 сік dispcO dbi sel: clk dispcO dbi source 
el selection 


2'h0: сік 128m 
2'hl:clk 153 бт 
2'h2:clk 192m 
2'h3: clk 256m 


6.18.1.6 clk dispcO dpi cfg 


ШИ ЕЈЕЗЕЈЕЗЕЗЕЗЕЈЕЗЕЗЕЗЕЗЕИСИСИСАКЈ 


MEN reserved reserved 


clk dispcO dpi cfg 
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Field Name Type Reset Description 
Value 
5124] [RO [oo  [Reewd —  — —  -— 
gor [RO [oo [Reseved — 


сік dispcO dpi p | [16] RW 0x0 сік dispcO dpi pad sel: clock source from pad, 
ad sel active high 

сік dispcO dpi di | [15: 8] сік dispcO dpi div: сік div -сік src/(div +1) 

у 


Dese: [лу [no [oo [nes | 


clk dispcO dpi s : RW 0x0 сік dispcO dpi sel: clk dispcO dpi source 
el selection 

2'h0: clk 128m 

271: ск_ 153 6m 

2'h2: сік 192m 

2'h3: clk 384m 


6.18.1.7 clk_dispc1_cfg 


_ ви [o [9o [5 [25 [7 29 |» [а [ [2 [7 | » v [v [6] 
ГОЙ o omm [o ж 71 


reserved reserved 


сік dispc1 
= M $ ай а = _ 


| Туре | 


clk dispci cfg 


Field Name Type Reset Description 
Value 
pump [Ro [oo [Reed — | 


esemes Es: no foo [nese — — — — — — — —] 
esemes [ns no [oo [юе — — — — — — — yS 


сік dispci div [10: 8] сік dispci div: сік div = clk src/(div +1) 
ma [o oo [Reseed 


сік dispcí sel [1:0] RW 0x0 сік dispci sel: clk_dispc1 source selection 
280: сік 153 бт 
271: clk_192m 
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2'h2: clk 256m 
2'h3: clk 312m 


6.18.1.8 сік dispci dbi cfg 


clk dispci dbi cfg (0x00000000) 
| Bit (зя [30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 


reserved reserved 


сік dispci dbi cfg 


Field Name Type Reset Description 
Value 
peg [RO oo [rera — 


meer С mo [mo meme —_ 


"8 —_— dbi_di ЕЕЕ 8] УУ“ | сік аізрсі dbi div: clk ам = сік src/(div +1) 


a атта 


BU . dispc1 dbi s п 0] clk dispci dbi sel: сік dispci dbi source 
selection 
2'h0: сік 128m 
2'"hi:clk 153 бт 
2'h2: clk 192m 
2'h3: сік 256m 


6.18.1.9 сік аіѕрсі dpi cfg 


ШЕ ЕЗЕЛЕЗЕЛЕЗЕЛЕЗЕЗЕЛЕЗЕЛЕЗЕЛЕЛЕЛЕЛ 


- reserved reserved = 
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сік dispci dpi cfg 


Field Name Type Reset Description 
Value 
эр [RO [oo [Reseved G _ 


сік dispc1 dpi p | [16] RW 0x0 сік аізрсі dpi pad sel: clock source from pad, 
ad sel active high 

сік dispci dpi di | [15: 8] сік dispci dpi div: сік div = clk src/(div +1) 

у 


Dese: [лу [no o9 ава 


сік _аіѕрсі dpi s |[1:0] RW 0x0 сік dispci dpi sel: clk аізрсі dpi source 
el selection 

2'h0: сік 128m 

2'hí:clk 153 6m 

2'h2: сік 192m 

2'h3: clk 384m 


6.18.1.10 clk nandc ecc cfg 


ШІН ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


reserved reserved 
туре | ° | m j 


- reserved reserved 


Г НИ КЕНИНЕН INIM ГЛ 
EN КЕ 
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сік палас ecc стд 


Field Name Type Reset Description 
Value 
5124] [Ro [oo [Reseved —— - 


eserves ЕЕ no [oo [nes — — — — — — — —] 
feseved [isa [no [oo [nes — — — — — — — —] 


шына “|ті m foo [meme ooo 


сік nandc ecc s сік папас ecc sel: сік папас ecc source 
el selection 


1'h0: сік 153 бт 
1'hi:clk 192m 


6.18.1.11 сік sdioO cfg 


_ ви [o [9o [5 [25 [7 |» |» [а [ [2 [7 |» 6 [ [| 
ГОА omm o omm] 


reserved reserved 


сік sdioO s 


| Type | 


clk sdioO cfg 


m Um meo mmm 
Value 

fresened атаа [RO oo  [Reewd — 

esenea [зо [oo |а 

reseve пп |Ro [oo [Resev — | 


feseved та [no oo [nese — —] 


сік sdioO sel [1:0] RW 0x0 сік sdioO sel: сік sdioO source selection 
2'ћ0: сік 26m ap 
2'h1:clk 256m 
2'h2: clk 312m 
2'h3: clk 384m 
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6.18.1.12 clk_sdio1_cfg 


Ten [o [so [9 [2 o [s [25 |“ [2 [т | » [лә [в [зт [15] 


reserved reserved 


Type 


ШЕН ECCE ER а IRI ДЕСЕ RS RS RC КУ 


сік sdioí s 
reserved reserved 


сік sdiol cfg 


ome | те ај ИИ 
Маше 

reserves ____| та |Ro |99 [aese | 

reserved ____|2злеј |Ro [oo |а 

эе пыз [RO oo [mend  — | 

эе [лд [RO [oo |Resened | 


сік sdioí sel [1:0] RW 0x0 сік sdio1 sel: сік sdio1 source selection 
2'h0: clk 48m 
2'h1:clk 76 8m 
2'h2: clk 96m 
2'h3: clk 128m 


6.18.1.13 clk sdio2 cfg 


Ten [o [9o [5 [25 [7 [25 2 [2 [5 [4 [7 [9 e [ [| 


reserved reserved 
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clk sdio2 cfg 


Field Name Type Reset Description 
Value 
5124] [Ro [oo [Reseved — - 
pog [RO [oo [Reseved — - 
пыз [RO oo [reva CS 
(na [Ro [oo Reed — | 


сік sdio2 sel [1:0] АМ/ 0х0 сік sdio2 sel: сік sdio2 source selection 
2'h0: сік 48m 
2'1: сік 76 8m 
2'h2: clk 96m 
2'h3: clk 128m 


6.18.1.14 сік emmc cfg 
0x00000054 clk emmc cfg (0x00000000) 


| ок етт сд — _ 
| B |з1 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | v8 | 17 | 16 | 
| Мате === 


reserved reserved 


сік emmc . 


reserved reserved 
sel 


RW 


сік emmc cfg 


Field Name Type Reset Description 
Value 
5124] [Ro [oo  [Reewd — _ 
goi [RO [oo [Reseved — 
msa [RO [oo [Red — - 
ma [RO joo Reed CS 


сік еттс sel [1:0] RW 0x0 сік еттс sel: сік emmc source selection 
2ћ0: сік 26m ар 
2'hi:clk 256m 
22: clk 312m 
2'h3: clk 384m 
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6.18.1.15 clk gps cfg 


[ "eoo [oc aps sig xo ТЕЕ 
ви Ги [з [2 [2 o [s ]][ | 5 [2 [т | » о [те [зт [15] 
wm == | њи 


reserved reserved 


clk gps cfg 


Field Name Type Reset Description 
Value 
24. [RO [oo  [Reewd —  —  — 
pog |Ro [oo [Reseved — — 
пыз [RO oo Reed — — | 
[пй [Ro |99 Reed — | 


clk gps sel RW 0x0 clk gps sel: clk gps source selection 
180: сік 64m 
1'hi:clk 76 8m 


6.18.1.16 сік gps tcxo cfg 


BOBEREIEIEJEREJEIEREJEJEREJETERNERE 


ÉE reserved reserved F 


reserved reserved 


[Name | 
e | ә re 
| "eset ЕЕЕ И ЕШ И ЕШ И ЕРІНЕ И 8 
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clk gps tcxo cfg 


Field Name Type Reset Description 
Value 
5124] [Ro [oo  [Reewd — _ 
gor |o [oo [Reseved — -— 


clk gps tcxo pad | [16] RW 0x0 clk gps tcxo pad sel: clock source from pad, 
. sel active high 


павее пва [no [oo [nese — — — — — — — —] 
еее” tz: [no oo [nes — — — — — — — —] 


6.18.1.17 сік usb ref cfg 


ви Ги [oo] |» [s [25 [2 5 [2 [т | [лә [те [ [15] 


reserved reserved 


reserved reserved 
j^ 
_sel 


| Type | 


сік usb ref cfg 


Field Name Type Reset Description 
Value 
эр [Ro [oo [Reseved ^ _ 
рз] [RO [oo [Reseved —— - 


reserved [15:8 Ro |00 | Reserved 


Dee: — но oo [юе — — — — — — | 


сік usb ref sel RW 0x0 clk_usb_ref_sel: clk usb ref source selection 
1'h0: сік 12m 
1'hi:clk 24m 


6.18.1.18 clk uartO cfg 


0x00000064 сік uartO cfg (0x00000000) сік uartO сід 
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| Bit (зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 18 | 17 | 16 | 
| Мате | И ПО 


reserved reserved 


сік uartO сід 


Field Мате Туре Reset Description 
Value 
эю [no oo [кемш — — — — — _ 
рай [no oo Ree — — — — — — — — 
fist] [mo oo Reed o 
сік uartO. div [10: 8] сік иагі0 div: сік div = сік src/(div +1) 
(nz [no [oo Reed — _ 


clk_uart0_ sel [1:0] RW 0x0 сік uartO sel: сік uartO source selection 
2'h0: clk 26m ap 
2'1: сік 48m 
2'h2: clk 51 2m 
2'h3: clk 96m 


6.18.1.19 сік uarti cfg 


СИ O enc uara og Go [кюте | 
ви [o [з [9 |» o [5 [ 25 [2 [2 [т | » [лә [в [зт [15] 
ruw——rFrY 


reserved reserved 


clk_uart1_cfg 
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ome | те ај mmm 
Value 

esenea [изо oo [aese  — | 

esenea |рәл6 |Ro [oo [nese — | 

freseved [ива [RO oo [ее - | 


евелед — [ta [no oo [nese —  — 


сік uart1 sel [1:0] RW 0x0 сік uart1 sel: сік uart1 source selection 
2'h0: clk 26m ap 
2'1: сік 48m 
2'h2: clk 51 2m 
2'h3: clk 96m 


6.18.1.20 clk uart2 cfg 


0x0000006C clk uart2 cfg (0x00000000) | | сік иап2 сід | 
| Bit (зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 [17 | 16-. 
^. RECHNEN ОНИ 


Type 


нн ОО ы 
_ Reset ШШШ ЕЕ ООВ ИЕ ] 9] ИЕ ИЕ ЕЕ ИЕ И ЕЕ И 
| B |15|14 [аз | 12 | 1 | пој о [ет | 6 | 5 |4|з |2 | [о | 


clk uart2 s 


reserved clk uart2 div reserved el 


пе o | 


Шо = | 


clk uart2 cfg 


aka C a [mme mmm 
Value 

esenea [изо |99 |а 

reserved — |рәл6 |Ro [oo  [Reewd — | 

freseved ____| пол] [RO oo [Rem CS 


feseved [ta [no oo веома 


сік uart2 sel [1:0] АМ/ 0х0 сік uart2 sel: clk uart2 source selection 
2'ћ0: сік 26m ар 
2'h1: clk 48m 
2'h2: clk 51 2m 
2'h3: clk 96m 
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6.18.1.21 clk uart3 cfg 


С [ec vant og xo [кюз | 
ви [o [oo] [2 o [ж] [2 [2 [т | » [в [зт [15] 
ІСІГІ == | ОО 


к.” лд 
EZ Ж ЕЕЕ ЕИ И ЕНИ ШЕ И ПИ И 


reserved reserved 


ЕС ПА БА Е ЕТ ЕЕЕ СЗЗ А Е 


reserved clk uart3 div reserved 


clk uart3 cfg 


"еме |8 |" М4) RN 
Value 

esenea [изо |99 [Reed — | 

esenea [зо [oo [ама 

reserved пп [RO [oo [Reed — | 

freseved [лл [no [oo [Rem —— i 


сік uart3 sel [1:0] RW 0x0 сік uart3 sel: сік uart3 source selection 
2ћ0: сік 26m ар 
2'h1: clk 48m 
2'h2: clk 51 2m 
2'h3: clk 96m 


6.18.1.22 сік uart4 cfg 


ви Ги [з [2 |» o [ж] [2 [2 [т | » i [в [зт [15] 
Teme == [om m] 


reserved reserved 
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сік uart4 сід 


ome | те ај mmm 
Маше 

esenea [иә |Ro [oo [aese | 

esenea — E918 |Ro [oo [Reser —  | 

[eewed ____| пол] [RO oo [ее | 


евелед [22 [no oo [nese — __  — 


сік uart4 sel [1:0] RW 0x0 сік uart4 sel: clk uart4 source selection 
2'ћ0: сік 26m ар 
2'1: сік 48m 
2'h2: clk 51 2m 
2'h3: clk 96m 


6.18.1.23 сік і2с0 cfg 


СГ БЕБЕГІЕТЕТІСІ | кин | 
ви Ги [so] |» o [s [25 |“ [о [2 [т | » [лә [в [зт [15] 


reserved reserved 
Type 


ООН ПОС ____ 
| "eset | В ОЗ ОО И ИШ И ЕЕЕ ИЕ ИЕ И ОС ИС ИЕ 
Е ВЕНЕВ ВВ И 


сік і2с0 se 


| Туре | 


сік i2cO cfg 


Field Name Type Reset Description 
Value 
эр [Ro [oo  [Reewd — _ 


Feseve Es: no [oo [nes — — — — — — — —] 
емее ИЕ [Ro [oo [nese — — — — — — —  —] 


сік і2с0 div [10:8] |RW foxo [ак 1260. ам: ск div = сік src/(div +1) 
шына Ца о qe [emm — 770 oo 


сік i2cO sel 1: 0] сік i2cO sel: clk_i2c0 source selection 
2ћ0: сік 26m ap 
2'h1: clk 48m 
2'h2: clk 51 2m 
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6.18.1.24 сік i2c1 cfg 


ИТЕҮ [окт | 
ШІН ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕІРДЕЛЕЛЕЛЕЛЕ 
попе | ОИ 


reserved reserved 


сік i2c1 cfg 


Bl E dll z VÇÜç wis W 8 
Value 

желез — [mw [no oo [неш — — — À] 

Preserved [э] [Ro [oo [nese o 

еа иви [Ro [oo Reed — 

сік i2c1 div: сік div = сік src/(div +1) 

Deme: [тд [Ro oo авом 


сік i2c1 sel [1:0] АМ/ 0х0 сік i2c1 sel:clk 1221 source selection 
2'h0: clk 26m ap 
2'1: сік 48m 
2'h2: clk 51 2m 
2'h3: clk 153 6m 


6.18.1.25 сік i2c2 cfg 


ШЕСІ: | — eez ei ooo СЕТИ 
ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
и | == o omm] 


reserved reserved 


reserved сік i2c2 div 
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ЕГІ pep w EI | 
а р Е арр] 


сік i2c2 cfg 


У NEN RN 
Value 

жеме — [Gram [no foo [Rene] — — — — — — — — 

кемеа Е [no foo [нема — — — — — — — — 

еземеа [osan [Ro Joo [Reseed — — — — — — — 

сік 1222 div: сік div -сік src/(div +1) 


Dwews — [лу [no oo авео 


сік i2c2 sel [1:0] RW 0x0 сік i2c2 sel: clk_i2c2 source selection 
2'ћ0: сік 26m ар 
2'h1: clk 48m 
2'h2: сік 51 2m 
2'h3: clk 153 6m 


6.18.1.26 сік i2c3 cfg 


ТИИ скинов [кшз | 
_ ви Ги [so] [2 or [s [25 | [з [2 [т | » [лә [в [зт [15] 
Teme ше | њи 


reserved reserved 
Te | ° | S O O 
| Bit [[15]14]13]12]11}10]9]з8]7]6]5[4]з]2]1]0/ 


reserved сік i2c3 div reserved 


clk i2c3 cfg 


Field Name Type Reset Description 
Value 
524] [RO [oo  [Reewd ^ _ 
рз] |Ro [oo [Reseved — — 


fist) [AO loo [Reseed — _ 
сік i2c3 div [10: 8] сік 1223 div: сік div = clk src/(div +1) 
(na [no oo авна 
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сік i2c3 sel [1:0] RW 0x0 сік i2c3 sel: сік 1223 source selection 
2'h0: сік 26m ap 
2'hl:clk 48m 
2'h2: clk 51 2m 
2'h3: clk 153 6m 


6.18.1.27 сік i2c4 cfg 


СТИ скинов [кта | 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ІСІГІ omm ns. 


reserved 


сік i2c4 cfg 


| e еј = ||, 
Value 

eser ea [Ro [оо [nes — — — — — — —] 

кемеа [рэ] [Ro [оф | Reseved —  —  — 

Preserved [nsan [Ro [oo Reed — 

сік i2c4 div: сік div = сік src/(div +1) 

[eme [тд [Ro oo [nes o 


сік i2c4 sel [1:0] RW 0x0 сік i2c4 sel: сік i2c4 source selection 
2ћ0: сік 26m ар 
2'1: сік 48m 
2'h2: clk 51 2m 
2'h3: clk 153 6m 


6.18.1.28 clk spiO cfg 


0x0000008C сік spiO cfg (0x00000000) сік spiO cfg 


reserved reserved 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 456 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


EP SPREADTRUM | SC7731G/SC8731G Device Specification 


сік spiO cfg 


Field Name Type Reset Description 
Value 
SED CECE RN 


сік spiO pad sel Tat] oo | ge oreo Fon жле | clk ТРО pad sel: clock source from pad, active 
пол [no foo [Reeva —  ] 
clk spiO div [10: 8] сік spiO div: сік div = сік src/(div +1) 

(ng [о [oo [reseve — o 


сік spiO sel [1:0] RW 0x0 сік spiO sel: сік spiO source selection 
210: сік 26m ар 
2'h1: clk 96m 
2'h2: clk 153 6m 
2'h3: clk 192m 


6.18.1.29 сік spil cfg 


KREIEIEJETEZETEIEIEIERERETETEIEAES 


E  ) reserved reserved 
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сік spit cfg 


Field Name Type Reset Description 
Value 
5124] [Ro [oo [Reewd — - 
gor [но [oo [Reseved 


сік spit pad sel | [16] сік өрі1 pad sel: clock source from pad, active 
high 


[wee [isa no [oo [юе — — — — — — — | 


сік spit div [10: 8] сік spit div: сік div = clk src/(div +1) 
ma [so oo [nes — 


сік spit sel [1:0] RW 0x0 сік spit sel: сік spit source selection 
2'ћ0: сік 26m ар 
2'h1: сік 96m 
2'h2: clk 153 6m 
2'h3: clk 192m 


6.18.1.30 clk spi2 cfg 


0x00000094 сік spi2 cfg (0х00000000) 


| cenae — _ 
mA |o 00 5 lee E ЈИ она 


- — reserved reserved 


= o ú sin а 


| Туре | 


clk spi2 cfg 


Field Name Type Reset Description 
Value 


эмее [mu no [oo [nes — — — — — — —] 


Deme: [Ear no oo [nes — — — — — — — S 


сік spi2 pad sel | [16] сік spi2 pad sel: clock source from pad, active 
high 


fresewed [пы [RO os Reews — — — — ] 
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clk spi2 div [10: 8] сік spi2 div: сік div = сік src/(div +1) 
ma |n oo [ше O 


сік spi2 sel [1:0] RW 0x0 сік spi2 sel: сік spi2 source selection 
2ћ0: сік 26m ар 
2'h1:clk 96m 
2'h2: clk 153 6m 
2'h3: clk 192m 


6.18.1.31 СІК іі50 cfg 


[оон sesso ers | 
BIBEREIEIEJE2EJEIEIEJEJEREIETERNGIEI 


Ы reserved reserved 


reserved сік iisO div reserved clk_iisO_sel 


RW 


clk_lisO_cfg 


Field Name Type Reset Description 
Value 
эр |Ro [oo [Reseved _ 
gr |o [oo [Reed ——  -— 


сік iis0 pad sel [16] clk iisO pad sel: clock source from pad, active 
high 


кеме [ы foo nese — — — — — — — — 


сік iisO. div [10: 8] сік іө0 div: сік div = clk_src/(div +1) 
[лә [so oo [Reseed 


clk_iisO_ sel [1:0] RW 0x2 СІК 1150 sel: clk 150 source selection 
2'h0: сік 26m ap 
2'1: сік 128m 
2'h2: сік 153 6m 
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6.18.1.32 clk_iis1_cfg 


Бе = әта] ата ет 


- и геѕегуеа reserved 


clk iis cfg 


Field Name Type Reset Description 
Value 
5124] [Ro [oo  [Reewd —— _ 


сік iis pad sel [16] СІК iis pad sel: clock source from pad, active 
high 
mno [oo [Remi — — 
сік isi div [10: 8] сік iis1 div: clk div = clk src/(div +1) 
(nm [Ro [oo ООО 


СІК iis1 sel : RW 0x2 СІК 1151 sel: clk 1151 source selection 
2'ћ0: сік 26m ар 
2'1: сік 128m 
2'h2: сік 153 6m 


6.18.1.33 clk iis2 сід 


БЕ кл Е ОЕ а те 


Ы reserved reserved 


ЕЕ CETERO RR ППИ ЕС EAE RE ЕЧЕН ЕЛ 
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ШІЛ rt 
|87 


СІК iis2 cfg 


Field Name Type Reset Description 
Value 
24 [Ro [oo  [Reewd —  — —  -— 
aim [RO oo [reva CS 


clk iis2 pad sel [16] сІК iis2 pad sel: clock source from pad, active 
high 
пы [no oo Rame — 
сік 152 div [10: 8] сік iis2 div: clk div = сік src/(div +1) 
ma [o oo [Reseed — _ 


СІК iis2 sel : RW 0x2 СІК iis2 sel: clk iis2 source selection 
2ћ0: сік 26m ар 
2'h1: clk. 128m 
2'h2: clk 153 6m 


6.18.1.34 clk_iis3_cfg 


eae a Forma 


- = reserved reserved 


clk iis3 cfg 


Field Name Type Reset Description 
Value 


СІБЕ ІСІГІН [no [oo [nese — — — — — — — 
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esme Про [no [oo [Rese | 


сік iis3 pad sel [16] сІК iis3 pad sel: clock source from pad, active 
high 
msan [Ro [oo [rema — | 
сік 153 div [10: 8] сік iis3 div: clk_div = clk_src/(div +1) 


евелед [лу [no oo Reews _  — —] 


сік iis3 sel [1:0] RW 0x2 СІК iis3 sel: clk iis3 source selection 
2'ћ0: сік 26m ар 
2'h1:clk 128m 
2'h2: clk 153 6m 


6.18.1.35 clk zipenc cfg 


ви Ги [so] |» o [s [25 [2 [2 [5 | » [лә | e [ [15] 
КЛ ЕЕЕ 


reserved reserved 


Type 


t 
[Reset | о | о | о | о | И [о [одо о о | ИЕН о | о | о 
ПСИ ВЕ EUER ЕВ Е ПС ПИ ESI А WI 


сік zipenc | 


reserved reserved 
sel 


clk zipenc cfg 


Field Name Type Reset Description 
Value 
5124] [RO [oo [Reseved — _ 
pog [RO [oo [Reseved — - 


reserved |[15:8] |RO |00 | Reserved 


[eem |171 [no oo [юе — — — — — — — 


сік zipenc. sel [1:0] RW 0x3 clk_zipenc_sel: clk_zipenc source selection 
2'h0: сік 96m 
2'hi:clk 153 бт 
2'h2: clk 192m 
2'h3: сік 256m 


6.18.1.36 clk zipdec cfg 


0x000000AC clk zipdec cfg (0x00000003) clk zipdec cfg 
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| Bit | 31 | 30 [29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


| ви |15|14 [аз [2 | 1 | vo | o | a | 7 | e| |4 [зато 


сік zipdec | 


reserved reserved 
sel 


clk zipdec cfg 


ме | те ај mm 
Value 

esenea |рі24 [RO [oo [Reed — | 

eseve _ [э |Ro [oo [ее | 

fresened nes [RO |00 Reed — | 

эе [лд [RO |99 [nese  — | 


clk zipdec sel [1:0] RW 0x3 сік 2ірдес sel: сік zipdec source selection 
2'hO: сік 96m 
2'hi:clk 153 бт 
2'h2: clk 192m 
2'h3: сік 256m 


6.19 AON Clock Control 


Base Addr Range Addr Map Description 
0x402D 0000 - 0x402D FFFF AON Clock Control Register 


6.19.1 AON Clock Register Address Map 


0x0020 clk pub ahb cfg clk pub ahb cfg 
0x0024 clk emc cfg сік emc cfg 
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6.19.1.1 clk pub ahb cfg 


C [o [9o [3 [2s [7 [29 2 [2 [5 [2 [7 [9 v [18 [ v [в 
Du sr 


reserved reserved 


сік pub ah 


reserved reserved 
b sel 


5959 | x ШЕТЕН 


сік pub ahb сїй 


Field Name Type Reset Description 
Value 


esee: [ie no —[oo [nes — — — — — — ——] 
esemes ts: [no [oo [һе — —  —] 
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Pese: ива [Ro oo ІІ — — — — — O O 
esne [тї [Ro [б [шеше — — — 


сік pub ahb зе! |[1:0] RW 0x0 clk pub ahb sel: clk pub ahb source selection 
2'h0: сік 26m pub 
2'h1:clk 96m 
2'h2: clk 128m 
2'3: сік 153 6m 


6.19.1.2 сік emc cfg 


СТИ — e eme ea ooo [кетш | 
ви Ги [so] [29 or [6 [25 [2 [2 [т | » o [в [зт [ле] 
ІСІГІ es 


reserved reserved 
| те | 
| Безе [HE ЛИ АИ ЕЛИ И И ПИ И АИ | 1 
| ви |15|14 [аз | 12 | 1 | пој о [в |7 6 |5|4|з|2 | 1] о] 


сік етс ве 


сік етс ді 
reserved reserved 


V 
ie [me ~ || ~“ 
к= [o о С ОС ОС С ООС С ОС С С ОС ОС [> 


сік emc cfg 


KS И Ба mmm 
Маше 

reserved ____| ет |Ro [oo [Reed  — | 

esenea |рәл6 |Ro [oo [ама 

esenea пш |Ro [oo [nese — | 


Deer — та 


[Ro [oe | 
сік emc sel [1:0] RW 0x2 сік emc sel: clk етс source selection 
2'h0: сік 26m pub 
2'1: сік 624m 
2'h2: сік 768m 
2'h3: сік 1066m 


6.19.1.3 сік aon apb cfg 


ви To [з | [2 [s [25 | [а [2 [т [ж [лә [тв [зт [15] 
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mr ООО ш 
СНИ 


сік аоп ар 
b div 


clk aon apb cfg 


"еше |8 |99 Sa Sd 
Value 

esenea |рі24 |Ro |99 [Reed — 

reserved — E918 |Ro [oo  [Reewd ___________| 

— 20010 D о ес 

эсинен Е [o0 | ck аот apb divi ok аи -ок зода и) — 

ка ЕЕ Цеа u — S 


сік aon apb sel п 0] сік aon арЫ sel: clk aon арб source selection 
2'hO:clk 26m aon 
2'hi:clk 76 8m 
2'h2: clk 96m 
2'h3: сік 128m 


6.19.1.4 clk audif cfg 


ви Ги [з [2 [2 o [s [25 [2 [з [зе [т | » [лә [в [| v [15] 
ЕСІГІ О О 


reserved reserved 
Type 


en |15 |14 тз 12 [тло [ео вот [ео а [зогон 


сік audif s 


reserved reserved 


clk audif cfg 


[FieldName [в [туе Re | бео —  — ] 
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— _ as 
eee: — [mu no [oo [nes — — — — — — —] 
esemes ЕЕ |o [oo [nes — — — — — — —] 
певамо ss [no [oo [юе — — — — — — — —] 
Deme — t3 [no oo [юе — — — — — — — OS 


сік audif sel [1:0] RW 0x0 сік audif sel: clk_audif source selection 
2'h0: clk 26m 110 
2'h1:clk 38 4m 
2'h2: clk 51 2m 


6.19.1.5 clk fm cfg 


0x00000030 сік fm cfg (0x00000000) 


reserved reserved 


Type 


reserved reserved 


Бә”, ве. 
| неге. | ЕЕЕ И И ШЕ ЕЕЕ КЕНЕ БЕЙ 


сік fm cfg 


Field Name Type Reset Description 
Value 
peg [RO oo [rera CS 
ЗЕ ОЕ сен ЕСН 


сік fm pad sel ОС ЕЕС сік fm pad sel: clock source from pad, active 
high 


Dese: ues [no [oo [юе — — — — — — — | 
[ [oe | 


[ee — i3 


6.19.1.6 clk adi cfg 


[eoo | — ssa seio [окаса | 
ви Ги [з [2 [25 o [s [25 [29 5 [2 [т | [| | v [15] 
кз ee 
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| те [omm 
EZA ОВ ИЕ И И И И ЕИ ИЕ И И ЕИ И И И 
ЕЕ ЕЛЕЛЕЛЕЛЕНЕЛЕНЕНЕЛЕЛ ЖЕНЕЛЕ МЕНЕ 


| Мате | reserved reserved сік adi sel 


clk adi cfg 


Field Name Type Reset Description 
Value 
5124] [RO [oo  [Reewd — —  - 
goi |Ro [oo [Reseved ^ — 
msa [RO [oo [Reseved — — 
ina [о [oo [Reseved — - 


сік adi sel [1:0] сік adi sel: clk adi source selection 


6.19.1.7 сік pwmO cfg 


СИ БЕБЕКТЕТІСЕТІГТІ: [| криз | 
_ ви Ги [so] [2 o [s [25 |“ 5 [2 [7 | » [лә [в [7 [15] 
КЛ o e | и |] 


reserved reserved 


reserved 


те | 
Peel | ере Ре ОС ОС ОС ОС ОСЗ ОСЗ ОС ОЕ С ОСЗ С 


сік pwmO сїй 


Field Name Type Reset Description 
Value 


желез — [mw [no [oo [Weed — — — — — — 


еземеа | sr) [Ro [oo [неее — — — — — — — — 
Teema [osa [no Joo [nese — — — — — — — 
еее [no oo ав 
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сік pwmO sel RW 0x0 сік pwmO sel: clk_pwm0 source selection 
1'h0: сік 32k 
1'1: сік 26m 110 


6.19.1.8 сік pwm1 cfg 


ШЕСІ: | — “ic pumn eta (O00900 [крит | 
ви Ги [so] [2 o [2 [25 |“ 5 [2 [7 | 9 | e [7 [15] 


reserved reserved 


reserved 


То  ÉÀ o : 
EZA ШШ И ИЕ ИЕНЕН ИЕ ЕЕЕ l l Il 


clk pwm1 cfg 


Field Name Type Reset Description 
Value 
prea [RO oo [rema — 
валы [Ro [oo [Reeva — | 
msa [Ro [oo [Reseved  — 
(rq [о [oo [Reseved — — —— 


сік pwm1 sel RW 0x0 сік pwm1 sel: сік pwm1 source selection 
1'h0: clk 32k 
1'hi:clk 26m 110 


6.19.1.9 сік pwm2 cfg 


ШЕСІСІІІТЕН БЕРЕГІТТІТЕГІСІІ _____ cksemrss | 
ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
р | 


reserved reserved 
Type 


___ "|" ОИ 
EZ j|: СЗ АЕ ИЕ И И ИЕ КИ ИЕ ЕНЕ 
LESE] ШЕ Rast ЕН ЫЕ А И ИЕЛЕ А ea И ЕЕ ШЕ 


clk | 
pw 


reserved reserved 
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clk pwm2 cfg 


Field Name Type Reset Description 
Value 
524] [RO [oo  [Reewd — _ 
рз] [RO [oo [Reseved — .  — 
пыз [RO oo Reed — | 
[п] [Ro foo Reed — | 


сік pwm2 sel RW 0x0 сік pwm2 sel: сік pwm2 source selection 
1'h0: clk 32k 
1'hi:clk 26m 110 


6.19.1.10 clk pwm3 cfg 


[eoo [a pwnd ig Oxo БЕНЕН БЕКТЕТІСЕТ БЕН 
ви [o [з [2 [2 o [s [25 [29 | 5 [2 [т | » [лә | e [ 5] 
кт Е 


reserved reserved 


reserved 


сік pwm3 cfg 


Field Name Type Reset Description 
Value 
эр [RO [oo  [Reewd — _ 
рз] [RO [oo [Reseved — 


пва [Ro oo [Reed — | 
(n) |Ro oo Реса — | 
clk pwm3 sel ІП [ам [оо | clk pwms3 sel: clk pwm3 source selection 
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1'h0: сік 32k 
1'1: сік 26m 110 


6.19.1.11 clk thm cfg 


ШІНЕЛЕЛЕЛЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


reserved reserved 


Type 


clk thm cfg 


Field Name Type Reset Description 
Value 
prea [RO [oo [Reed — - 
goi [RO [oo [Reseved ^ 
msa [RO [oo [Reseved — 
(ет [о [oo [Reseved — — 


сік thm sel RW 0x0 сік thm sel: clk thm source selection 
1180: сік 32k 
1'hi:clk 1m aon 


6.19.1.12 сік ca7 dap cfg 


ви [o 9o [2 |» [2 [s [25 [=] 5 [2 [5 | » | [| [зт [15] 
име | omm | om m] 


reserved reserved 
Type 


mna БЕ АИ 
| Reset 1:1 В ЗЕ ОВ С БШ ША ЕКЕ 
БЕЛЕ КЛЕЗЕМЕНЕИЕЛЕЛЕЛЕЛЕЖЕЛЕНЕЛЕЛЕЛІЕЕ 


сік ca7 da 
reserved reserved 
p. sel 


RW 
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сік са? dap сід 


Field Name Type Reset Description 
Value 
эр [RO [oo  [Reewd — _ 
psg |Ro [oo [Reseved — 
me [Ro [oo [Red — — 
ma [RO joo Reed —— — — — 


clk ca7 dap sel [1:0] RW 0x0 сік ca7. dap. sel: clk_ca7_dap source selection 
2'h0: clk 26m 110 
2'hi:clk 76 8m 
22: clk 128m 
2'h3: clk 153 6m 


6.19.1.13 сік ca7 ts с 


ви Ги о [2 |» o 26 [25 [2 [2 [2 [57 | » [лә [18 [7 [15] 
име | omm [== 


reserved reserved 
Te {OO [| m O 
| Bt |15)|14|13)12|11|10|9|8|7|6)|5|4|3|2|1|0, 


сік ca7 ts _ 
sel 


ИЕ e Jv 
Peel С e С О ОСЗ ОС ОС О ОСЗ ОС ОСЗ ОЕ С С 


reserved reserved 


сік са? ts сїй 


Field Name Type Reset Description 
Value 
ma [RO [oo [Reseved — - 


esemes ЕС |o [oo [nese — — — — — — — —] 
esemes “|е [no foo [nes — — — — — — — —] 


Deme |171 [no foo [юе — — — — — — 1 


сік са? ts sel [1:0] RW 0х1 сік са? ts sel: сік са? ts source selection 
2'h0: сік 32k 
2'h1: сік 26m 110 
2'h2: сік 128m 
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6.19.1.14 сік mspi сід 


БЕСІ | — оковы [окт | 
ICHEREJEIEIEAEIEJEREIEIEREIEIEEZE 


Twe _ w — ^ 3 Jj 
| Безе 1:5 КЕ КӨККЕ P C D| ИИ Н 


reserved reserved 


ЕСИ ECRIRE EESTI ECRIRE CREE ERRORI 


сік mspi 5 
reserved reserved У 


сік төрі cfg 


Field Name Type Reset Description 
Value 
(424 [Ro |90 [Reed — 
goi [RO [oo [Reseved — 
mse [RO [oo [Reseved —  — '  — 
ma [RO [oo [Red —  -— 


clk mspi sel [1:0] RW 0х1 сік тері sel: clk тері source selection 
2'h0: clk 26m 
2'h1: clk 52m 
2'h2: сік 76 8m 
2'h3: clk 96m 


6.19.1.15 clk i2c cfg 


СИ — әсет) — — | әсер | 
ви Ги [so] |» o [s [25 |“ 5 [2 [5 | o [| | v [15] 
Ceme omm [o ње 


reserved reserved 
туре | "во | Oo 


ШІШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕНЕНЕН 
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clk i2c cfg 


Field Name Type Reset Description 
Value 
5124] [RO [oo  [Reewd —— _ 
pog [RO [oo [Reseved — - 
msa [RO [oo [Reseved — —  - 
ina [RO [oo [Reseved - 


сік i2c sel [1:0] RW 0x0 сік i2c sel:clk i2c source selection 
2'h0: сік 26m rfO 
2'h1: clk 48m 
2'h2: clk 51 2m 
2'h3: clk 153 6m 


6.19.1.16 СІК avsO cfg 


m [o [о [2 [25 2 [ [25 [2 | [2 [7 [ [19 [тв [зт [зв 
eme | omm ы БЕНЕН 


reserved reserved 
Type 


— СЕНЕН | MM 
_ Reset И ИШ ИЕН ИЕ ЕНИ ИШИНИ И t И ИИ 
ЕСЕ ЕЗЛЕЛЕНЕНЕНЕЗЕЛЕЛЕМЕМЕЛЕШЕНЕЖЕШЕЛ 


СК ау50 s 


reserved reserved el 


e әш 


clk avsO cfg 


Field Name Type Reset Description 
Value 
peg [RO oo [rera —— 


eseme ЕС [Ro Joo [нее — — — — — — — — 
esenea пва [no oo [Reemi — — — — — — — — 


Deed — t7: [no foo [юе — — — — — — 


СІК avsO sel [1:0] RW 0x0 сік avsO sel: clk avsO source selection 
2'h0: сік 26m 110 
2'h1: clk 48m 
2'h2: clk 51 2m 
2'h3: clk 96m 
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6.19.1.17 clk_avs1_cfg 


0x00000060 clk_avs1_cfg (0x00000000) clk_avs1_cfg 


| Bit_| 31 | 30 | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 2t | 20 | 19 | v8 | 17 | 16| 
| Name | m 


reserved reserved 


clk ау51 s 


reserved reserved el 


| — e | e Jv 


clk_avs1_cfg 


Field Name Type Reset Description 
Value 
24 |Ro [oo [Reseved _ 
рз] [RO [oo [Reseved ^ — 
neg [Ro [oo [Reseved — 
ina [о [oo [Reseved — - 


СІК амѕ1 sel [1:0] RW 0х0 сік аув1 sel:clk avs1 source selection 
2'h0: сік 26m 110 
2'1: сік 48m 
2'h2: clk 51 2m 
2'h3: clk 96m 


6.20 MCU JTAG Interface 


Тре МСУ JTAG interface consists of the following pins. 


€ MTDO, test data output 

MTDI, test data input 

MTCK, test clock 

MTMS, test mode 

MTRST М, test reset, active low 


For JTAG timing parameters please see "JTAG Timing". 
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6.201 JTAG Timing 


ТСК 


ТМ5 


TDI 


TDO 


Figure 6-32 JTAG Interface Timing 


Table 6-14 JTAG Interface Timing 


Parameter Typical 
Symbol 


ые О [и | - | - С-З 
Mer [memamume || - | — И 

Тыңыната ЕИ O | - |= | 
tpo TDO Data Output Delay fe | - | = |= | 


6.21 ZIP Encoder Controller 


Вазе Адаг Вапде Addr Мар Description 
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0x2120 0000 - 0x212F FFFF ZIP ENC Control Register 


6.21.1 Overview 


Lempel-Ziv-Oberhumer(LZO) is a lossless data compression algorithm that is focused on 
decompression speed. 


6.21.2 Features 
ө Support LZO1X-1 compression; 


@ Support command queue; 


6.21.3 Function Description 


ZIPENC supports overlapping compression and in-place decompression. It is a block 
compression algorithm—it compresses and decompresses a block of data. Block size 
must be the same for compression and decompression. ZIPENC compresses a block of 
data into matches (a sliding dictionary) and runs of non-matching literals to produce good 
results on highly redundant data and deals acceptably with non-compressible data, only 
expanding incompressible data by a maximum of 1/64 of the original size when measured 
over a block size of at least 1KB. 


0 
1 8x 8x 
P béexenity||[* | 7 >| 256x8bits | * — 
АХ! В 7 
Жалшы дл > Async FIFO 
—» |46--- > а 
` a Dict string 
Input string 
Offset 
AXI Write ZIPENC ПРЕМС < Hash Table 
b P> sae а Ayme FIFO << Comp (4x4096x12bits) 
A À 
AHB Bus ZIPENC ZIPENC 
Ж Regs | Queue ZIPENC 
Figure 6-33 ZIPENC Architecture 
Syntax Word 


Header with raw data length «- 13 


HM = _ 


В: run length, it is in 2-14. 
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Header with raw data length > 13, run length <= 18 


||| || | | o — 


В: run length, it is in 1-15. 


0 
0 
0 
0 


Ви =В + З 


Header with raw data length > 13, run length > 18 


| Ден | 
0 


Е ‘0000’ indicates that length is 18 and R, exists. 
0 ( 
0 ( 
0 ( 
( 
( 
) 
В, Rx: run length, it is in 07255. If itis 0, then length 
is 255 and Rn exists. 
Rast Вл: run length, it is in 0-255. 
Вип =Ң + РВ, + 18 


MARKER Offset <= 2K, Length <= 8 


~ | | || | | | әне | 


Е: Repeat length, 2-7; О: Offset LSBs; В: new 
char run length. 


О» О»: Offset LSBs; В: new char run length 


Length =L + 1 


Offset = (Os, O4] + 1 
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MARKER Offset <= 2K, Length <= 8 


||| | | | ________- оса || 


L: Repeat length, 2-7; О: Offset LSBs; В: new 
char run length. 


О, О: Offset LSBs; R: new char гип length 


Length =L + 1 


Offset = (Os, O4] + 1 


MARKER 2K « Offset <= 16K, Length <= 8 


ШЧ НЕ. „ни 


Е: Repeat length, 2~6. 
00 
О; O4: Offset LSBs; В: new char run length. 
О, О»: Offset MSBs. 
Length = L +2 


Offset = (Os, O4] + 1 


MARKER 2K « Offset <= 16K, Length > 8 


Алта == ______ 


Е: Repeat length, 0/7~31. If L is 0, then it 
actually is 33 and L, exists. 


La La: More repeat length, 0~255. If L, is 0, then it 
actual is 255 and Ln, exists. 
О, O4: Offset LSBs; R: new char run length. 
О, О»: Offset MSBs. 
Length = L +2 


Offset = (Os, O4] + 1 


MARKER 16K « Offset « 64K, Length <= 8 


шы с EN 


О»: Offset MSB; L: Repeat length, 2-6. 
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can] tn 


О, O1: Offset LSBs; В: new char run length. 


Оо Os: Offset MSBs. 


Length = L +2 


Offset = (03, О», O;} - 0x4000 


MARKER 16K « Offset « 64K, Length > 8 


ІШІ) o oo meet АР | 


0 Os: Offset MSB; L: Repeat length, 0/7. If L is 0, 
0 then it actually is 9 and L, exists. 
0 
1 
La La: More repeat length, 0~255. If Lais 0, then it 
actual is 255 and |. exists. 
О, O,: Offset LSBs; В: new char run length. 
О» О»: Offset MSBs. 
Length = L +2 


Offset = { Os, О», 0.) — 0x4000 


Вип is in 1-3 


л emm ы 


R: new char run length. 


О; 
Вип = В 
Вип іѕ іп 4-18 
М ______- ми LL 
R is O. 
O» 
R. Rnis 1-15. 
Вип = РВ, + 3 
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Run » 18 
ом _____ 
Oi В is 0. 
О; 
Rn В. 0. 
Вам Rast is 0~255, if Вл is 0, then it actual is 255 
and R2? exists. 
Run = Въ, + 18 


Tail 
| |||||||| е. | 
0001 0001 
0000 0000 
0000 0000 


Hash Function 


Hash functions are mostly used to accelerate table lookup or data comparison tasks such 
as finding items in a database, detecting duplicated or similar records in a large file. Hash 
functions are primarily used in hash tables, to quickly locate a data record (for example, a 
dictionary definition) given its search key (the headword). Specifically, the hash function is 
used to map the search key to the hash. The index gives the place where the 
corresponding record should be stored. 


ZIPENC implements 2 level hash to improve hit rate, if first hash miss, then active second 


hash. 
Hash Table Source Buf | Hash Table Source Buf 
| 
ABCD | ABCD 
Ле | RO EE Ec 
— - 
| 
hash addr1 Match from | hash ада Match from 
| һеге | | here 
| 
| 
Опе Назһ | Two Hash 
| тақа” O 
| 
| hash. addr2 
| | 
| | 
| | 
| 
| 
| 
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Figure 6-34 Hash Function Example 
6.21.4 Control Registers 


6.21.4.1 Memory map 
ARM base address: 0х2120 0000 


0x000 ZIPENC 
ZIPENC_CTRL 
control 


0 
ZIPENC input 
address, it is 
raw data 
address when 
compressing; 

0x000 У. á У 

ў ZIPENC IN ADDR it is 
compressed 
data address 
when 
decompressin 
g. 

8 


0x000 ZIPENC input 
ZIPENC IN LEN 
length. 


ZIPENC 
output 
address, it is 
compressed 

0x000 data address 

ZIPENC OUT ADDR when 

; compressing; 
itis raw data 
address when 
decompressin 
g. 


ZIPENC 
0x001 
0 ZIPENC OUT LEN expected 

output length 
0x001 Current input 
ü ZIPENC_CUR_IN_ADDR A R 
4 address. 
0x001 Current input 
i ZIPENC CUR IN LEN шн 
8 length. 
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0x001 ZIPENC CUR OUT ADD Current output 
с В address. 
0x002 Current output 
ZIPENC CUR OUT LEN 

0 length. 

2 Input 
id ZIPENC IN QUENE А 
4 control. 

2 Output 
кап ZIPENC OUT QUEUE uput ч 
8 control. 


ZIPENC 
0x002 i 
ZIPENC COMP LEN compression 
с 
length. 
ZIPENC 
0x003 : 
0 ZIPENC COMP STS compression 
status 
AXI master, 
0x003 command 
ZIPENC STSO 
4 queue status 
info. 
0x003 Memory 
"| ZIPENC STS1 control status 
info. 
0x003 Compressing 
ZIPENC STS2 | 
с status info. 
ZIPENC 
0x004 . 
9 ZIPENC_INT_EN interrupt 
enable. 
0x004 ZIPENC 
x ZIPENC_INT_CLR | 
4 interrupt clear. 
ZIPENC 
0x004 
8 ZIPENC INT STS masked 
interrupt. 
0x004 ZIPENC raw 
ZIPENC INT RAW | 
с interrupt. 
0x005 #Х input 
ZIPENC IN ADDRX 
0 address 


0x005 ZIPENC IN LENX #Х input 
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#Х output 
address 


ZIPENC OUT ADDRX 


#Х output 


ZIPENC OUT LENX 
length 


ZIPENC 


ZIPENC TIME OUT | 
timeout 


6.21.4.2 Register Descriptions 
6.21.4.2.1 ZIPENC CTRL 
Description: ZIPENC control. 
0x0000 ZIPENC control register 


БН ЕЛЕ РЕЛ SS Т ЕЛЕЕ RUN RR 


Reserved AXI GAP 


Type 


ZIPE 
ZIPE ZIPE 
Reserved OUT SWT IN SWT Reserved Reserved 


| туре | 


Field Name Type | Reset | Description 
Value 


AXI GAP [23:16] AXI accessing gap. 
— 1.2.3. HENNNEENNEEN 


OUT SWT [11:10] | R/W It is byte order in a 32bits word, if the source is { 
B1, B2, B3}, then it mapped to: 
0: (BO, B1, B2, ВЗ}; 
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1: (B0, B1, B2, B3) > (B3, B2, B1, ВО}; 
2: (BO, B1, B2, 83) > (B2, B3, ВО, B1}; 
3: (BO, B1, B2, 83) > (B1, BO, B3, B2). 


It is byte order in a 32bits word, if the source is (BO, 
B1, B2, B3}, then it mapped to: 


0: (B0, B1, B2, 83); 
1: (B0, B1, B2, B3) > (B3, B2, B1, Во}; 
2: (BO, B1, B2, 83) > (B2, B3, BO, B1}; 
3: (BO, B1, B2, 83) > (B1, ВО, B3, B2). 


[qe |o se [sa c 


ZIPENC_RUN [4] R/W | 1780 ZIPENC run, write ‘1’ to run ZIPENC, and it is 
cleared by HW. 


[ea [e [me naa —_ C 


ZIPENC MODE [1] R/W |1'hO ZIPENC work mode 
0: Normal mode; 
1: Length limited mode (when compression length > 
expected length, writing is not over expected 
length); 


ZIPENC EN Ho] [Rw [o| ZIPENC enable, active high. 


6.21.4.2.2 ZIPENC_IN_ADDR 


Description: ZIPENC input address. 


ZIPENC input address ZIPENC_IN_ADDR 


Pl P paipa 


ZIPENC_IN_ADDR 


ZIPENC_IN_ADDR 


Eu s 


шыште ГИГ 
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ZIPENC IN ADDR [31:0] WO |3280 | ZIPENC input address, this info will be pushed into 
input queue. 


6.21.4.2.3 ZIPENC IN LEN 
Description: ZIPENC input length. 


0x0008 ZIPENC input length ZIPENC IN LEN 


ЕЗ ES ЗЕЛ ЕЙ ЕЛ ЕЕ ЛЕ ДЕЛЕТ 


Reserved 


ПА А ЛЕН ЕЕ ДЕЛЕ GR АЕ АЕ 


Reserved 2ІРЕМС IN LEN 


Type мо 


Неја Мате Туре | Reset | Description 
Value 


ZIPENC IN LEN [12:0] WO |1370 | ZIPENC input length, this info will be pushed into 
input queue. 


6.21.4.2.4 ZIPENC OUT ADDR 


Description: ZIPENC output address. 
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0x000c ZIPENC output address ZIPENC OUT ADDR 
он | at | 20 | 22 | 20 | 27 | 22 | 25 | 2 | 2 | 22 | 21 | 22 | 19 | па | 17 | 16 
| ОО 


Type мо 


Е ЕУ АДЕ В ЕЕ ЕЕ ЕЕ 


ZIPENC OUT ADDR 


Г 


Field Мате Туре | Reset | Description 
Value 


ZIPENC OUT ADDR | [31:0] WO |3280 | ZIPENC output address, this info will be pushed 
into input queue. 
Write ZIPENC ІМ ADDR and ZIPENC IN LEN 
before “ІРЕМС OUT ADDR; ZIPENC IN QUEUE 
write pointer will increase ‘1’ after write ZIPENC . 
OUT ADDR. 


6.21.4.2.5 ZIPENC OUT LEN 
Description: ZIPENC output length. 


0x0010 ZIPENC expected output length ZIPENC OUT LEN 


П И А ЕРТЕ se c БЕЗЕР 


Reserved 


paanan [or [we О 
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NENNEN аты. 


ZIPENC OUT LEN [12:0] 1310 | ZIPENC expected output length. 


6.21.4.2.6 ZIPENC CUR IN ADDR 
Description: ZIPENC current input address. 


ZIPENC CUR IN AD 
0x0014 ZIPENC current input address 


DR 
НЕЛЕР ЛЕЛ АЕ E GRE 


?ІРЕМС CUR ІМ ADDR 


Туре 


ШЕЛ ЫЗ ЕЙ ЛЕЛ ЖЕЛЕЛ ЕО ЕЗЕР 


ZIPENC. CUR ІМ ADDR 


Type 


Field Name Type | Reset | Description 
Value 
ZIPENC CUR IN ADDR | [31:0] 3210 | ZIPENC current input address, it is active 
parameter in work. 


6.21.4.2.7 ZIPENC CUR IN LEN 
Description: ZIPENC current input length. 
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0x0018 ZIPENC current input length ZIPENC CUR IN LEN 


Ша ЕР ІРЛЕЛЕЛЕЛЕТЕКЕ И ЕЕ ЕЕЕ А 


Reserved 


Type 


БИЕ aE HAIR RM 


Reserved ZIPENC CUR IN LEN 


Field Name Type | Reset | Description 
Value 


ZIPENC CUR IN LEN | [12:0] А 130 | ZIPENC current input length, it is active parameter 
in work. 


6.21.4.2.8 ZIPENC CUR OUT ADDR 
Description: ZIPENC current output address. 


ZIPENC CUR OUT A 
ZIPENC current output address 


DDR 
БИЕ ЕЛ E ЕЕ EORR ЗЕ 


ZIPENC CUR. OUT ADDR 


Type 


А ОЕ К АКТ КЕ MUN C УУ 


ZIPENC CUR OUT ADDR 


Type 


Field Name Type | Reset | Description 
Value 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 489 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(СЗ SPREADTRUM | 5С77310/5С87316 Device Specification 


ZIPENC CUR OUT ADDR 3210 | ZIPENC current output address, it is active 


parameter in work. 


6.21.4.2.9 ZIPENC CUR OUT LEN 
Description: ZIPENC current input length. 


ZIPENC CUR OUT L 
0x0020 ZIPENC current output length 


EN 
(ЕЗ ЕТЕД ЕЗ ЕЕ ЕЕ ИЯ ШЫЛ ЕЗ 


Reserved 


Type 


Ж БИКЛЕ ЕКА ЕЛЕ ЕЛЕЕ ЕЛ 


Reserved ZIPENC CUR OUT LEN 


Field Name Type | Reset | Description 
Value 


ZIPENC CUR OUT LEN | [12:0] 130 | ZIPENC current output length, it is active 
parameter in work. 


6.21.4.2.10 ZIPENC IN QUEUE 
Description: ZIPENC input queue. 
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0x0024 ZIPENC input queue ZIPENC IN QUEUE 


Са ШЕЛ T ES SESS ES ESI EUR ES ERI 


Reserved DBG RADDR 


Type 


QE 
QC QF 
Q DEPTH Q RADDR Q WADDR 


| Туре | 


Неја Мате Туре | Reset | Description 
Value 


[emm ЕС СИ 
Debug read address, set an address to get its 
parameter information from queue. 

[| m [em eme 7 
mu ГЕНГЕ ШЕРІСГІІІ” E 
окту [na [mo [wm ЕГІСТЕПТІ ЖЕН 
ошын на [о [тю онаа 
ош о о ана 
ола [ea [о [me | meme mam — | 
ООО [m [ejmjems 7 
fawnoor — eu [so [ne |_____зтешиниотитава ____ 


6.21.4.2.11 ZIPENC OUT QUEUE 
Description: ZIPENC output queue. 
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0x0028 ZIPENC output queue ZIPENC OUT QUEUE 


АКА ЛЕЛЕ a SR ЕЕ 


Reserved 


Type 


ЕЛ КЕ S RR ЕШ 


ас 
EH — —E mu Бей FS wes 


| Type | 


Field Name Type | Reset | Description 
Value 


[esa ee pu rem _ 
[n o К ООО 
j [o К ООО 
ewon jen [б м | ЕСТУГЕ 


6.21.4.2.12 ZIPENC COMP LEN 
Description: ZIPENC compression length. 
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ZIPENC compression length ZIPENC COMP LEN 


| И ЕЕ ЕЛЕ ШАР БЕ 


Reserved 


Type 


A sn БЕДЕ А А ПА ДЕНЕ 


Reserved ZIPENC COMP LEN 


Type 


Field Name Type | Reset | Description 
Value 


2ІРЕМС COMP LEN | [12:0] 1310 | ДРЕМС compression length, it got from output 
queue with О RADDR of ZIPENC OUT QUEUE. 


6.21.4.2.13 ZIPENC COMP STS 


Description: ZIPENC compression status. 


0x0030 ZIPENC compression status ZIPENC COMP STS 


BSI r ER ES ES E E HE ET EDI EON ER RU 


Reserved 


Type 


E Eoo ie ПА ТЕЛ o e S ERR UN 


OL STS ERR STS 


Type 


Field Name Type | Reset | Description 
Value 
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OL STS [15:8] Over-long status 
Bit[m]: £(m-8) segment compression length is great 
than expected length when it is ‘1’, m=8~15. 


ERR STS [7:0] Error input parameter status 
Bit[n]: £n segment input length is great than 4K 
when it is ‘1’, п=0-7. 


6.21.4.2.14 ZIPENC STSO 
Description: ZIPENC statusO. 


0x0034 ZIPENC statusO ZIPENC STSO 


Bm ЕЕ e IE EE ES su E NR 


Reserved 


Type 


Е mapis 


WFI WFI RFIF 
RFIF 
QUEUE ST SAVE STAT | FO | FO | FETCH STA OE 
Reserved OF 
ATE E FUL | EMP TE MPT 
ULL 
L TY Y 


eee PEPE REET 


Field Name Type | Reset | Description 
Value 


QUEUE_STATE 290 Command queue state 

0: IDLE; 

1: FETCH; 

2: COMPRESS; 
SAVE STATE [7:6] 270 AXI save state 

0: IDLE; 

1: READY; 

2: WORK; 
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рр = 
WFIFO FULL |] [во |190 | AXI write FIFO full indication. 
WFIFO EMPTY 4] [Ro [m | AXI write FIFO empty indication. 


FETCH STATE [3:2] 270 AXI fetch state 
0: IDLE; 
1: READY; 
2: WORK; 
3: WAIT. 


RFIFO FULL ІШ {во [ro | AXI read FIFO full indication. 
RFIFO EMPTY |o] [во [m | AXI read FIFO empty indication. 


6.21.4.2.15 ZIPENC STS1 
Description: ZIPENC status1. 


0x0038 ZIPENC status1 ZIPENC STS1 


Es S ЕВЕ n e o 


Reserved MEM1 DEPTH 


Type 


Field Name Type | Reset | Description 
Value 


[een ee [mn [m — ° S 
ewe [ео | по ОИ 
ровна јао [me mme S 
масти [геп [о |o ОС к БЕНЕН 


6.21.4.2.16 ZIPENC STS2 
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Description: ZIPENC status2. 


ZIPENC status2 ZIPENC STS2 


ПН ПЕР ЕТЕД Ши 


OBUF DEPTH OBUF RADDR OBUF WADDR COMP STAET 


Field Name Type | Reset | Description 
Value 


OBUF DEPTH [31:28] [RO |4m | Output buffer depth. 
OBUF RADDR [27:24] [RO fano | Output buffer read address. 


OBUF WADDR [23:20] [RO апо, | Output buffer write address. 


COMP STATE [19:16] 4'10 Compressing state 
0: IDLE; 
: RDY; 
: SEARCH; 
: TRY; 
: LITERAL; 
: MATCH; 
: MATCH RC; 
: MATCH LT 9; 
: MATCH GT 9; 
: OFF LEN; 
10: OFF LEN EX; 
11: LEN 34; 
12: OFF. 34; 
13: TAIL; 
14:ТАШ НС; 
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RC STATE [15:14] 2ћ0 Run length and Сору sub-state 
0: IDLE; 
1: RUN; 
2: RUN EX; 
3: COPY. 


== | пио 
МОРК_РТА [12:0] во | 18'h0 | Work pointer. 


6.21.4.2.17 ZIPENC INT EN 
Description: ZIPENC interrupt enable. 


0x0040 ZIPENC interrupt enable ZIPENC INT EN 


ОЗ EIE ESSE REGES CS ae as 


Reserved 


Type 


Reserved 
TE 


| туре | 


Field Name Type | Reset | Description 
Value 


рою on [nem — — — ——— 
eec [ш mw mo отно | 
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6.21.4.2.18 ZIPENC INT CLR 
Description: ZIPENC interrupt clear. 


0x0044 ZIPENC interrupt clear ZIPENC INT CLR 


ЗЕ ЕЛЕЕ ЛЕЛЕ ЕЛЕК ЕЕЕ А 


Reserved 


Type 


БЕП ЕЛЕ Л REOR SEGUE ER ITE А 


TERN : 


Field Name Type | Reset | Description 
Value 


a [Re [ome [nem — — S 


6.21.4.2.19 ZIPENC INT STS 
Description: ZIPENC masked interrupt status. 
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0x0048 ZIPENC masked interrupt status ZIPENC INT STS 


 АЕЛ ЕЕ 9 А А ЕЕ CR 


Reserved 


Type 


ЕЗШЕ ЕЕ ЕЕ LOUER SR LEG ЕТЕТ 


TERN 


ЕЕ 


Field Мате Туре | Reset | Description 
Value 


[ea [re | нојеви 
Ewewrss |а [жо [уо pememermene — — 
cess m Ro [то омине рони 
mcos fa м [me |име ослања — 


6.21.4.2.20 ZIPENC INT RAW 


Description: ZIPENC raw interrupt status. 
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0х004с ZIPENC raw interrupt status ZIPENC INT RAW 


TERES ESI БЕД ee А ЕЕ ES ЕЕ А 


Reserved 


Type 


ú L 


| туре | 


Field Name Type | Reset | Description 
Value 


ва [re [e [Rem — — S 
men |а [жо ino [emere — ° 
eco m во [то [Persea nonen 
[recon |Ó но [то [serae | 


6.21.4.2.21 ZIPENC IN ADDRX 
Description: Read back ZIPENC input address. 
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0x0050 Read back #Х ZIPENC input address ZIPENC IN ADDRX 


(i) Л ЗЕ ТЕ EAS D E REIR ER REIR 


ZIPENC IN ADDRX 


Type 


ЙЕЛ 699 GRIS ЕЖЕН ЕЗ ЕА 


ZIPENC IN ADDRX 


Type 


Field Name Type | Reset | Description 
Value 
ZIPENC IN ADDRX | [31:0] ul 32'h0 | Read back £X ZIPENC input address, it is for 
debug. 


6.21.4.2.22 ZIPENC IN LENX 
Description: Read back 4X ZIPENC input length. 


0x0054 Read back #Х ZIPENC input length ZIPENC IN LENX 


ESSE ee EE ES DESI ES ЕЕ ES Eo Е 


Reserved 


Type 


Field Name Type | Reset | Description 
Value 


ZIPENC IN LENX [12:0] во | 130 | Read back £X ZIPENC input length, it is for debug. 
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6.21.4.2.23 ZIPENC OUT ADDRX 
Description: Read back ZIPENC output address. 


0x0058 Read back #Х ZIPENC output address ZIPENC OUT ADDRX 


dz ESSE ES RESI SR RIS В ЕЗ ЛТ 


ZIPENC OUT ADDRX 


Type 


Ж К И ЛЕ RE ЗА ЕЕ IRR FOR 


ZIPENC OUT ADDRX 


Type 


Field Name Type | Reset | Description 
Value 


ZIPENC OUT ADDRX Read back £X ZIPENC output address, it is for 
debug. 


6.21.4.2.24 ZIPENC OUT LENX 
Description: Read back 4X ZIPENC output length. 


Read back #Х ZIPENC output length ZIPENC OUT LENX 


PP ES ERES ИИ АЕ ЕЙ p 


Reserved 


ШІП [ж Joe [pea oee U E 
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NER о Роне ________ 


ZIPENC OUT LENX | [12:0] id 130 | Read back #X ZIPENC output length, it is for 
debug. 


6.21.4.2.25 ZIPENC TIME OUT 


Description: Timeout. 


0x0060 Timeout ZIPENC TIME OUT 
ви | st | зо | 25 | 26 | 27 | 25 | 25 | 2 | 23 | 22 | 21 | 20 | 1е | 18 | 17 | 16 | 
| Мате | TIME OUT FLAG TIME OUT NUM 


d 


LCIENEREXEXESESEXERE3E'. OPAK 
Ж ЕЗ ЕЛ РЗ ЕЛ ER IRR NIGRI MER 8 


TIME OUT NUM 


Type RW 


Field Name Type | Reset Description 
Value 


TIME OUT_FLAG | [31:24] 8'h0 Timeout flag, 
Bit[24]: #0 segment timeout; 
Bit[25]: #1 segment timeout; 
Bit[31]: #7 segment timeout; 


TIME OUT. NUM [23:0] 24'h100000 | Timeout number, clk zipenc unit. 


6.21.5 Application Notes 


6.21.5.1 Program Notes 
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6.22 ZIP Decoder Controller 


Base Addr Range Addr Map Description 


0x2130 0000 ~ 0x213F_FFFF ZIP DEC Control Register 


6.22.1 Overview 


Lempel-Ziv-Oberhumer(LZO) is a lossless data compression algorithm that is focused on 
decompression speed. 


6.22.2 Features 
e Support LZO1X-1 deompression; 


@ Support command queue; 


6.22.3 Function Description 


ZIPDEC supports overlapping compression and in-place decompression. It is a block 
compression algorithm—it compresses and decompresses a block of data. Block size 
must be the same for compression and decompression. ZIPDEC compresses a block of 
data into matches (a sliding dictionary) and runs of non-matching literals to produce good 
results on highly redundant data and deals acceptably with non-compressible data, only 
expanding incompressible data by a maximum of 1/64 of the original size when measured 
over a block size of at least 1KB. 


0 
1 8х 8х 
P Беха T ^ ЕЛСІЗ | — | 
7 
АХ! Веад | ZIPDEC S 
| Fetch 
c | (1 — === > | |||—— 
AXI Writ 2| ZIPDEC ПР БЕС < — 
< — > Save а Async FIFO 4 decomp | 
À À 
_АНВ Bus ZIPDEC 2120.5 раи 
Regs Queue ZIPDEC 


Figure 6-35 ZIPDEC Architecture 


Syntax Word 


Header with raw data length «- 13 
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СПЕВ 


В: run length, it is in 2~14. 


В: run length, it is in 1-15. 


Ви = В + З 


Header with raw data length > 13, run length > 18 


ОД ДО UN o omm 


Е ‘0000’ indicates that length is 18 and R, exists. 
0 ( 
0 ( 
0 ( 
( 
( 
) 
В, Rx: run length, it is in 07255. If itis 0, then length 
is 255 and В,, exists. 
Вала Rn+1: run length, it is in 0-255. 
Run = Въ, + А; + 18 


MARKER Offset <= 2К, Length <= 8 


||| | | | өн | 


L: Repeat length, 2-7; О: Offset LSBs; В: new 
char run length. 


Oz: Offset LSBs; R: new char run length 


Length =L + 1 
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Offset = (O5, O4] + 1 


MARKER Offset <= 2K, Length <= 8 


|| | | | 0 mem | 


L: Repeat length, 2-7; О: Offset LSBs; В: new 
char run length. 


О» О»: Offset LSBs; В: new char run length 


Length =L + 1 


Offset = (Os, O4] + 1 


MARKER 2K « Offset <= 16K, Length <= 8 


ШЧ = _ 


Е: Repeat length, 2-6. 
00 
О, O4: Offset LSBs; R: new char run length. 
O; O2: Offset MSBs. 
Length = L +2 
Offset = (O5, Oi] + 1 


MARKER 2K « Offset <= 16K, Length > 8 


ЧОУ e 


L: Repeat length, 0/7-31. If L is 0, then it 
actually is 33 and L, exists. 


La La: More repeat length, 0~255. If L, is 0, then it 
actual is 255 and Ln, exists. 
О, O4: Offset LSBs; R: new char run length. 
О, О»: Offset MSBs. 
Length = L +2 


Offset = (Os, O4] + 1 


MARKER 16K « Offset « 64K, Length <= 8 
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||| ||| | ________- оса _____ 


0 О: Offset MSB; L: Repeat length, 2-6. 
0 
0 
1 
О, O4: Offset LSBs; R: new char run length. 
O; Оо: Offset MSBs. 
Length = L +2 
Offset = (O3, О, О.) — 0х4000 


MARKER 16K < Offset < 64K, Length > 8 


||| a ë 


0 Оз: Offset MSB; L: Repeat length, 0/7. If L is 0, 
0 then it actually is 9 and L, exists. 
0 
1 
L, La: More repeat length, 0~255. If Lais 0, then it 
actual is 255 and L,,, exists. 
О, O,: Offset LSBs; R: new char run length. 
O; Оо: Offset MSBs. 
Length = L +2 


Offset = { Os, О», O1) — 0x4000 


Вип is in 1-3 


ІШІП И 


В: new char run length. 


О; 
Вип = А 
Вип іѕ іп 4~18 
ЕЕС 
R is 0. 
О; 
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R. В, 1-15. 
Вип =R,+3 
Вип > 18 
о _____ 
9% В is 0. 
О; 
Rn В. 0. 
Вам Вли is 0~255, if Вл is 0, then it actual is 255 
and R2? exists. 
Run = Вла + 18 
Tail 
|| ШЕКЕСІ ______ 
0001 0001 
0000 0000 
0000 0000 


6.22.4 Control Registers 


6.22.4.1 Memory map 
ARM base address: 0х8х00 0000 


0x0000 ZIPDEC CTRL ZIPDEC control 


ZIPDEC 
interrupt 
enable. 
ZIPDEC input 
0x0004 ZIPDEC INT EN address, it is 
raw data 
address when 
compressing; it 
is compressed 
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Ear 


data address 
when 
decompressing. 


ZIPDEC 
interrupt clear. 


ZIPDEC input 
length. 


ZIPDEC 
masked 
interrupt. 
ZIPDEC output 
address, it is 
0x000c ZIPDEC INT. STS compressed 
data address 
when 
compressing; it 
is raw data 
address when 
decompressing. 


ZIPDEC raw 

interrupt. 
0x0010 ZIPDEC INT RAW 

ZIPDEC output 

length. 

ipd tat 

0x0014 ZIPDEC STSO Mb d 

registerO 

ipd tat 

0x0018 ZIPDEC_STS1 кк 

register 

zipdec status 
0x001c ZIPDEC STS2 | 

register2 

zipdec status 
0x0020 ZIPDEC STS3 | 

register3 

zipdec status 
0x0024 ZIPDEC 5754 | 

register4 


input 
address.0 for 
0x0040 ZIPDEC IN ADDR queue, or input 
address for non 
queue. 
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Input address 1 

, available only 
0x0044 ZIPDEC ІМ ADDR1 | 

if queue en = 

1’b1. 

Input address 2 

‚ available only 
0x0048 ZIPDEC_IN_ADDR2 | 

if queue еп = 

1’b1. 

Input address 3 

, available only 
0x004c ZIPDEC_IN_ADDR3 | 

if queue еп = 

161. 

Input address 4 

, available only 
0x0050 ZIPDEC IN ADDR4 | 

if queue en = 

1’b1. 

Input address 5 

, available only 
0x0054 ZIPDEC_IN_ADDR5 | 

if queue еп = 

1’b1. 


Input address 6 

, available only 
0x0058 ZIPDEC_IN_ADDR6 | 

if queue еп = 

1’b1. 

Input address 7 

, available only 
0x005c ZIPDEC IN ADDR7 | 

if queue en = 

1’b1. 

input length.O 

for queue, or 
0x0060 ZIPDEC IN LEN | 

input length for 

non queue. 


Input length 1, 


available only if 
0x0064 ZIPDEC IN [СЕМА 
queue еп = 


1791. 


0х0068 ZIPDEC IN LEN2 Input length 2 , 
available only if 
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queue еп = 
161. 


Input length 3, 

available only if 
ZIPDEC IN LEN3 

queue еп = 


1791. 


Input length 4, 

available only if 
0x0070 ZIPDEC IN [ЕМА 

queue еп = 

101. 

Input length 5, 

available only if 
0x0074 ZIPDEC IN LEN5 

queue en = 

1’b1. 

Input length 6 , 

available only if 
0x0078 ZIPDEC_IN_LEN6 

queue_en = 

1’b1. 

Input length 7 , 

available only if 
0x007c ZIPDEC_IN_LEN7 

queue_en = 

1’b1. 

Output address 

Of 
0x0080 ZIPDEC_OUT_ADDR e 

output address 

for non queue. 

Output address 

1 , available 
0x0084 ZIPDEC OUT ADDR1 only if 

queue en = 

1’b1. 


Output address 
2, available 

0x0088 ZIPDEC_OUT_ADDR2 only if 
queue_en = 
1’b1. 


0x008c ZIPDEC OUT ADDR3 Output address 
3 , available 
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опали |ше [mmm 


only if 
queue еп = 
1701. 


Output address 

4 , available 
0x0090 ZIPDEC OUT ADDR4 only if 

queue en = 

1'b1. 


Output address 
5 , available 
0x0094 ZIPDEC OUT ADDR5 only if 
queue еп = 
1’b1. 
Output address 
6 , available 
0x0098 ZIPDEC OUT ADDR6 only if 
queue en = 
1’b1. 
Output address 
7 , available 
0x009c ZIPDEC OUT ADDR7 only if 
queue en = 
1'b1. 
Output length.0 
for queue, or 
0x00a0 ZIPDEC OUT LEN 
output length 
for non queue. 
Output length 1 
ilabl | 
0х00а4 2ІРРЕС OUT [ЕМ ланы 
if queue еп = 
1’b1. 
Output length 2 
ilabl | 
0x00a8 ZIPDEC_OUT_LEN2 и. 
if queue еп = 
1’b1. 
Output length 3 
, available only 
0x00ac ZIPDEC OUT LENS | 
if queue еп = 
1'b1. 
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Output length 4 


, available only 
0х0000 ZIPDEC OUT [ЕМА 


if queue en = 
1’b1. 


Output length 5 

‚ available only 
0х0004 ZIPDEC OUT LEN5 | 

if queue еп = 

1’b1. 


Output length 6 
ilable onl 
0x00b8 ZIPDEC. OUT. LEN6 QU" 
if queue еп = 
151. 
Output length 7 
ilable onl 
0x00bc ZIPDEC_OUT_LEN7 и. 
if queue еп = 
ты. 


6.22.4.2 Register Descriptions 


6.22.4.2.1 ZIPDEC CTRL 
Description: ZIPDEC control. 


0x0000 ZIPDEC control register ZIPDEC CTRL 


ЕЕЕ ЕЕ ESTEE ДЕЧ Л EIER GHI Т 


Reserved AXI GAP QUEUE LEN 


RO RN Rw 


US CE ee RC OS ЕЗ EN 


K x u Е E HE 


| туре | 
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Field Name Type | Reset | Description 
Value 


л m Ime Reseved | 
ПО СС |» [m С ОИ 


OUT SWT [11:10] | АМУ | 2'hO It is byte order in a 32bits word, if the source is (B3, 
B2, B1, ВО}, then it mapped to: 
0: (B3, B2, B1, BO}; 
1: (B3, B2, B1, BO} > (BO, ВІ, B2, ВЗ); 
2: (83, B2, B1, BO} > (81, ВО, ВЗ, B2}; 
3: (B3, B2, B1, BO} > (82, B3, BO, B1}. 


IN SWT R/W |270 It is byte order in a 32bits word, if the source is (B3, 
B2, B1, ВО}, then it mapped to: 
0: (B3, B2, B1, BO}; 
1: (B3, B2, B1, BO} > (BO, B1, B2, B3}; 
2: (83, B2, B1, BO} > (81, BO, ВЗ, B2}; 
3: (B3, B2, B1, BO} (B2, B3, BO, B1}. 


[ js | о зн анн 
ZIPDEC run, write ‘1’ to run ZIPDEC, and it is 
cleared by HW. 
QUEUE EN [3] R/W | 10 1750: not enable queue function. 
1’b1: enable queue function. 
[ep [m [m [meme ОИ 


6.22.4.2.2 ZIPDEC INT EN 
Description: ZIPDEC interrupt enable. 
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0x0004 ZIPDEC interrupt enable ZIPDEC INT EN 


fe ПАПА 


Reserved 


Type 


КЗ БЕЛЕЕ ЕЛЕАКДЕЯ SI HI IS ВСЕ 


Reserved 


Field Name Type | Reset | Description 
Value 


TIMEOUT EN в [вм (тво | Time out interrupt enable 


DEC LEN ERR EN [5] RAN | 110 Decompression length error interrupt 
enbalbe 


осо томен [nw [то ЕЕ 


6.22.4.2.3 ZIPDEC INT CLR 
Description: ZIPDEC interrupt clear. 
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0x0008 ZIPDEC interrupt clear ZIPDEC INT CLR 


FEE ESI ES ESSE ES ESL ЕЕ ЕЕ ЕЕЕ D 


Reserved 


Type 


Е В ЕВС ЗОВ А О 


“ 


R LR 
| туре | 


Field Name Type | Reset | Description 
Value 


ea [se [mmm — — — — — 
Ewewras [e wem |метесетиволеены — _ 


FETCH LEN ERR CLR [3] WO |170 Write ‘1’ to clear FETCH LEN ERR 
interrupt. 


DEC ERR CLR Write ‘1’ to clear DEC. ERR interrupt. 
QUEUE DONE CLR Write ‘1’ to clear QUEUE DONE interrupt. 
ZIPDEC DONE CLR |o) |мо [1% | Write ‘1’ to clear 21ІРОЕС DONE interrupt. 


6.22.4.2.4 ZIPDEC INT STS 
Description: ZIPDEC masked interrupt status. 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 516 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(СЗ SPREADTRUM | SC7731G/SC8731G Device Specification 


0х000С ZIPDEC masked interrupt status ZIPDEC INT STS 


Ша E ЕН EE C В RR EUR S RES ERE 


Reserved 


Type 


А БА ПА А А CHE 


= 


5 TS 
= ҢЫ (Банан 


Field Name Type | Reset | Description 
Value 


[qe [re [one [nem — — S 
Ewewrss [в em олн 
ecen ня ums _ [ыл [яо [me аео тенант 
эмеле тз [ш [о [то СЕТЕ 
Freue srs [аи [o [mo [was ETCH nane — 
beremss 7 fe m [me emere  _ 
эже cone Sis) m [о [me [vases ove vone nera — ” 
шееетееев [m o [me esezeencomemne — 1 


6.22.4.2.5 ZIPDEC INT RAW 


Description: ZIPDEC raw interrupt status. 
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0x0010 ZIPDEC raw interrupt status ZIPDEC INT RAW 


fs EE ES ESSE ES ES ЕЕ RR EUR pr ЕЯ 


Reserved 


Type 


as ЕМА ES sss 


To 


w w AW w 
Ss э  боюшышынын 


Field Name Type | Reset | Description 
Value 


[ea [re [one јаве 
телин m eme антон 
pecen ennan f fao о | Pavoec ren ww 
[swe renen ял fia [о [то БЕС 
СЕ far [ro [то СИ 
sem 7 |а” [яо [то ОО 
оше cone Raw [т [яо [то [изат — — 
шееетееян |Ó so [me аана тоне 


6.22.4.2.6 ZIPDEC STSO 
Description: ZIPDEC statusO. 
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0x0014 ZIPDEC statusO ZIPDEC STSO 


a s И ЕЛ ЖЕЛЕ ДЕЛЕЛ 


Reserved READ IN LEN 


Type 


RECEN Е EEG ДЕЗЕ ЕЕ СЕ 


READ IN LEN C SAVE Q C ZIP Q 


Field Name Type | Reset | Description 
Value 


READ IN LEN [20:8] во | 130 Current read in length for debug use 


C SAVE Q [7:4] 4'h0 Current save queue state, for debug 
use 

C ZIP Q [3:0] ° e Current decompress state, for debug 
use 


6.22.4.2.7 ZIPDEC STS1 
Description: ZIPDEC status1. 


0x0018 ZIPDEC status1 ZIPDEC STS1 


ЕИ FERE Li ES RS EEG ШИ E 


Reserved 


Type 


Reserved SAVE OUT LEN 


а EAE ЕЗ ДВ В А 
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Field Name Type | Reset | Description 
Value 


SAVE OUT LEN [12:0] во | 130 Current save out length , Тог debug use 


6.22.4.2.8 ZIPDEC STS2 
Description: ZIPDEC status2. 


0x001C ZIPDEC status2 ZIPDEC STS2 


KXEXEICIESEAESEAESEJEGEJETEQEDEGES 


READ IN ADDR 


Type 


EXEJESESEJEREXESESERESESEREDRESES EI 


READ IN ADDR 


Type 


Field Name Type | Reset | Description 
Value 
READ IN ADDR [31:0] но | 3270 | Current read in address , for debug use 


6.22.4.2.9 ZIPDEC. STS3 
Description: ZIPDEC status3. 
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0x0020 ZIPDEC status2 ZIPDEC STS3 


ЕЕЕ ЕЕЕ ЕЕЗ ЕЕЕ ЕЕЕ Е Е 


SAVE OUT ADDR 


Type 


EX EXESEGESETEGERESENENESES EZ EREREI 


SAVE OUT ADDR 


Type 


Field Name Type | Reset | Description 
Value 


SAVE OUT ADDR [31:0] ЕЕ 3270 | Current save out address , for debug use 


6.22.4.2.10 ZIPDEC_STS4 
Description: ZIPDEC status 4 


0x0024 ZIPDEC status4 ZIPDEC_STS3 


ЕЕ ЕЛЕНА ЗАВЕСА Е ЕЕ Е 


Reserved 


KXLIEGEICIEZEIEREAEZENESESENENEREI 


FETCH STS QUEUE STS QUEUE CS ZIPDEC CS 


Type 


Field Name Type | Reset | Description 
Value 


FETCH STS [15:12] [RO fano | Fetch status, for debug use 
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QUEUE CS [7:5] [RO | sho | Queue state machine, for debug use 
ZIPDEC CS [4:0] [RO |5по | Zip decompression state machine, for debug use 


6.22.4.2.11 ZIPDEC IN ADDR 
Description: ZIPDEC input address. 


0x0040 ZIPDEC input address ZIPDEC IN ADDR 


ШЕШ EE E ESSE ES e M ЕЗ ЕЕ c иа 


ZIPDEC IN ADDR 


ч 


TEST О БВ ВВ E SEIS E 


ZIPDEC ІМ ADDR 


Type RW 


Field Name Type | Reset | Description 
Value 
ZIPDEC IN ADDR [31:0] R/W |32'h0 | ZIPDEC input address,, for both queue enable or 
disable. 
if QUEUE EN = 1'b1, it means address 0 


6.22.4.2.12 ZIPDEC IN ADDR1 
Description: ZIPDEC input address. 1 
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0x0044 ZIPDEC input address 1 ZIPDEC IN ADDR1 


ШАЙ ПА А ҮЕ ЕЛЕ d E REIR RE 


ZIPDEC IN ADDR1 


Type RW 


ЙЕЛ ЕЕ ЕЕ 


ZIPDEC IN ADDR1 


ч 


Field Name Type | Reset | Description 
Value 
ZIPDEC IN ADDR1 | [81:0] 32'h0 | Available only if QUEUE EN = 1'b1, zip dec read in 
address 1. 


6.22.4.2.13 ZIPDEC IN ADDR2 
Description: ZIPDEC input address. 2 


0x0048 ZIPDEC input address 2 ZIPDEC IN ADDR2 


ЕЕЕ ОЕЕО 


ZIPDEC ІМ ADDR2 


ч 


e es Е СЕЗЕ ЕЭ ЕА ЕЕ 


ZIPDEC ІМ ADDR2 


ч 


Field Name Type | Reset | Description 
Value 
ZIPDEC IN ADDR2 | [31:0] R/W | 3210 | Available only if QUEUE EN = 1'b1, zip dec read in 
address 2. 
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6.22.4.2.14 ZIPDEC IN ADDR3 
Description: ZIPDEC input address. 3 


0x004C ZIPDEC input address 3 ZIPDEC IN ADDR3 


Papir Л ЕТ Т 


ZIPDEC IN ADDR3 


Type 


ZIPDEC ІМ ADDR3 


Field Name Type | Reset | Description 
Value 
ZIPDEC IN ADDRS | [31:0] R/W | 3210 | Available only if QUEUE ЕМ = 1'b1, zip dec read in 
address 3. 


6.22.4.2.15 ZIPDEC IN ADDR4 
Description: ZIPDEC input address. 4 


0x0050 ZIPDEC input address 4 ZIPDEC ІМ ADDRA 


EE ESTEE ESSERI ESSE Е E c БҮ ДЕ 


ZIPDEC IN ADDR4 


Type 


ZIPDEC IN ADDR4 


Type 


Field Name Type | Reset | Description 
Value 
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ZIPDEC IN ADDRA4 | [31:0] RW | 3270 | Available only if QUEUE ЕМ = 1’b1, zip dec read іп 


address 4. 


6.22.4.2.16 ZIPDEC IN ADDR5 
Description: ZIPDEC input address. 5 


0x0054 ZIPDEC input address 5 ZIPDEC IN ADDR5 
 АБЛЕЛ ДЕЛЕЛ ЕРТЕЛЕУ БЛЕЗ ЕЛЕ RE 
ні жене эу 


ч 


ЕЕЕ ЕЕЕ ДЕН ДЕЗЕЛ 


ZIPDEC ІМ ADDR5 


Type RW 


Field Name Type | Reset | Description 
Value 
ZIPDEC IN ADDR5 | [31:0] R/W | 3210 | Available only if QUEUE ЕМ = 1'b1, zip dec read in 
address 5. 


6.22.4.2.17 ZIPDEC IN ADDR6 
Description: ZIPDEC input address. 6 
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0x0058 ZIPDEC input address 6 ZIPDEC IN ADDR6 


ШЕН ЕЛЕЛЕЛЕ А Т ЕЛ ЕТ ЕЛЕ ЕДЕ 


ZIPDEC IN ADDR6 


Type 


ZIPDEC IN ADDR6 


Type 


Field Name Type | Reset | Description 
Value 
ZIPDEC IN ADDR6 | [31:0] R/W |S2h0 | Available only if QUEUE ЕМ = 1'b1, zip dec read in 
address 6. 


6.22.4.2.18 ZIPDEC IN ADDR7 
Description: ZIPDEC input address. 7. 


0x005C ZIPDEC input address 7 ZIPDEC IN ADDR7 


EA a Es Es EI Sea RH 


ZIPDEC IN ADDR7 


ZIPDEC IN ADDR7 


Type 


Field Name Type | Reset | Description 
Value 
ZIPDEC IN ADDR7 | [81:0] R/W | 3210 | Available only if QUEUE ЕМ = 1'b1, zip dec read in 
address 7. 
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6.22.4.2.19 ZIPDEC IN LEN 
Description: ZIPDEC input length. 


0x0060 ZIPDEC input length ZIPDEC IN LEN 


ШЕШЕ ЕЗ ЕЗ ЫЕ ЕЛЕЕ ЕЕ ЕЕ ЕЛЕ 


Reserved 


Type 


ПА К ER OR ЫЫ ЫК IESU OR 


Reserved ZIPDEC IN LEN 


Type 


Field Name Type | Reset | Description 
Value 


[31:13] во | 1980 [Reseved ЕЕЕ 
ZIPDEC ІМ LEN — Г 0] RW 1310 | ZIPDEC input length, for both queue enable or 
disable. 
if QUEUE EN = 1'b1, it means read in length 0 


6.22.4.2.20 ZIPDEC IN LEN1 
Description: ZIPDEC input length. 1 
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0x0064 ZIPDEC input length 1 ZIPDEC IN LEN1 


Ша Е EE ES ES US НА И s 


Reserved 


Type 


A sn ЗЕ ЕЛЕЗЕЛЕЯ IS SENI ДЕНЕ 


Reserved ZIPDEC IN LEN1 


тт = 2 


Field Name Type | Reset | Description 
Value 


ZIPDEC IN LEN1 [12:0] 130 | Available only if QUEUE EN = 1'b1, zip dec read in 


6.22.4.2.21 ZIPDEC IN LEN2 
Description: ZIPDEC input length. 2 


0x0068 ZIPDEC input length 2 ZIPDEC IN LEN2 


RnB eae ЕЛЕЕ 


Reserved 


Type 


СД EGRE ERE ECC Оа 


Reserved ZIPDEC_IN_LEN2 


| = с 


Неја Мате Туре | Reset | Description 
Value 
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ZIPDEC IN LEN2 [12:0] 130 | Available only if QUEUE EN = 1’b1, zip dec read іп 
length 2. 


6.22.4.2.22 ZIPDEC IN LENS3 
Description: ZIPDEC input length. 3 


0x006C ZIPDEC input length 3 ZIPDEC IN LEN3 
БЛЕЗ И ESI ЕЛ СЗ EORR RIAL 
LE — | l| |^ ^L | ` 


Type 


ЕЙ АЕК КҮЛЕ FR SI ULNIS HIR 


Reserved ZIPDEC IN LEN3 


Type 


Field Name Type | Reset | Description 
Value 


[31:13] но | 190 [Reseved 000000000000 


ZIPDEC IN LEN3 [12:0] 130 | Available only if QUEUE EN = 1’b1, zip dec read in 
length 3. 


6.22.4.2.23 ZIPDEC IN LEN4 
Description: ZIPDEC input length. 4 
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0x0070 ZIPDEC input length 4 ZIPDEC IN LENA 


 АКАЕЛЕЛЕЗЕЛЕ ES p И sr ЕЕ 


Reserved 


Type 


A sn ЕСА С IS SIR HIM AIR 


Reserved ZIPDEC IN (ЕМА 


тт = 2 


Field Name Type | Reset | Description 
Value 


ZIPDEC ІМ [ЕМА [12:0] 1310 | Available only if QUEUE ЕМ = 1’b1, zip dec read in 
length 4. 


6.22.4.2.24 ZIPDEC IN LEN5 
Description: ZIPDEC input length. 5 


0x0074 ZIPDEC input length 5 ZIPDEC IN LEN5 


ШИЕЛІ Dum Е 


Reserved 


Type 


СА EGRE ERE ECC Rd ПА EGRE? d EB E 


Reserved ZIPDEC IN LEN5 


| = с 


Неја Мате Туре | Reset | Description 
Value 
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ZIPDEC IN LEN5 [12:0] 1310 | Available only if QUEUE EN = 1’b1, zip dec read in 
length 5. 


6.22.4.2.25 ZIPDEC IN LEN6 
Description: ZIPDEC input length. 6 


0x0078 ZIPDEC input length 6 ZIPDEC IN LEN6 
P И У И ЕЛ НЕЕ 
EJ |— |» 


Type 


ЕЙ АКЕ КҮЛЕ КАЕ ИЕЛ ООВ 


Reserved ZIPDEC IN LEN6 


Type 


Field Name Type | Reset | Description 
Value 


[31:13] но | 190 [Reseved 000000000000 


ZIPDEC ІМ LEN6 [12:0] 130 | Available only if QUEUE EN = 1'b1, zip dec read іп 
length 6. 


6.22.4.2.26 ZIPDEC IN LEN7 
Description: ZIPDEC input length. 7 
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0x007C ZIPDEC input length 7 ZIPDEC IN LEN? 


E ЕРА Tupi НА ИЕ ЕЕ А 


Reserved 


Type 


ИЕР ЗЕ Eee 


Reserved ZIPDEC IN LEN7 


тт = 2 


Field Name Type | Reset | Description 
Value 


ZIPDEC IN LEN7 [12:0] 1310 | Available only if QUEUE EN = 1’b1, zip dec read in 
length 7. 


6.22.4.2.27 ZIPDEC OUT ADDR 


Description: ZIPDEC output address. 
ШЕН ЕДЕН ree Ee e e es ЕЕ ЕН pee ee 
ІС ООО 


ч 


КА ШЕЕ ЕДЕН Б ДЕ ЕЕ E 


ZIPDEC OUT ADDR 


ч 


Field Name Type | Reset | Description 
Value 


ZIPDEC OUT ADDR | [31:0] 3210 | ZIPDEC OUTput address,, for both queue enable 
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or disable. 


if QUEUE EN = 1’b1, it means address 0 


6.22.4.2.28 ZIPDEC OUT ADDR1 
Description: ZIPDEC output address. 1 


0x0084 ZIPDEC output address 1 ZIPDEC OUT ADDR1 
jon | at | 20 | 22 | 20 | 27 | 22 | 25 [2 | 2 | 22 | 21 | 22 ЕЗ ЕЗДЕ 
СІ ОИ 


ч 


ПЕРА АНА ДЕ ДЕЗЕЛ 


ZIPDEC OUT ADDR1 


Type RW 


Field Name Type | Reset | Description 
Value 
ZIPDEC OUT ADDR1|[931:0] | RW | 320 | Available only if QUEUE EN = 1’b1, zip dec save 
out address 1. 


6.22.4.2.29 ZIPDEC OUT ADDR2 
Description: ZIPDEC output address. 2 
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0x0088 ZIPDEC output address 2 ZIPDEC OUT ADDR2 


Ara A EE ES ЕТ ЕЛЕ И 


ZIPDEC OUT ADDR2 


Type RW 


REGIE EH SERERE ЕК ЕЧ E ЕЕ ЕА 


ZIPDEC OUT ADDR2 


ч 


Field Name Type | Reset | Description 
Value 
ZIPDEC OUT ADDR2,|[31:0] | RW | 3210 | Available only if QUEUE EN = 1'b1, zip dec save 
out address 2. 


6.22.4.2.30 ZIPDEC OUT ADDR3 
Description: ZIPDEC output address. 3 


0х008С ZIPDEC output address 3 ZIPDEC OUT ADDR3 


ПА ЛЕ E ES i S Е ЕДЕ 


ZIPDEC OUT ADDRS3 


ч 


RESTER SERIE EGRE С С EH ҮЛ 


ZIPDEC OUT ADDRS3 


Type RW 


Field Name Type | Reset | Description 
Value 
ZIPDEC OUT ADDR3|[31:0] | RW | 32'h0 | Available only if QUEUE EN = 1'b1, zip dec save 
out address 3. 
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6.22.4.2.31 ZIPDEC OUT ADDR4 
Description: ZIPDEC output address. 4 


0x0090 ZIPDEC output address 4 ZIPDEC OUT ADDR4 


@ Ж ГАК ЕЕЗ ВБ Е Л ЛЕТ 


ZIPDEC OUT ADDR4 


Type 


ПЕ Е a ПА ЕЕ ОА ЕА 2 


ZIPDEC OUT ADDR4 


Type 


Field Name Type | Reset | Description 
Value 
ZIPDEC OUT ADDR4]|[31:0] | RW | 320 | Available only if QUEUE EN = 1'b1, zip dec save 
out address 4. 


6.22.4.2.32 ZIPDEC OUT ADDR5 
Description: ZIPDEC output address. 5 


ZIPDEC output address 5 ZIPDEC OUT ADDR5 


ШЕ ES И UDP co Rec eo Rd RR 


ZIPDEC OUT ADDR5 


ZIPDEC OUT ADDR5 


е е . _ __ _ | 


mem qm Tee[ee[mems i 
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ZIPDEC OUT. ADDRS5 | [31:0] R/W | 3210 | Available only if QUEUE EN = 1'b1, zip dec save 
out address 5. 


6.22.4.2.33 ZIPDEC OUT ADDR6 
Description: ZIPDEC output address. 6 


0x0098 ZIPDEC output address 6 ZIPDEC OUT ADDR6 


TEES E RE За ESSE e STE ДЕЛЕ 


ZIPDEC OUT ADDR6 


ч 


Pia ЕЕЕ MIO 


ZIPDEC OUT ADDR6 


Type RW 


Field Name Type | Reset | Description 
Value 
ZIPDEC_OUT_ADDRE6 | [31:0]. | RW | 3210 | Available only if QUEUE EN = 1’b1, zip dec save 
out address 6. 


6.22.4.2.34 ZIPDEC OUT ADDR7 
Description: ZIPDEC output address. 7 
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0х009С ZIPDEC output address 7 ZIPDEC OUT ADDR7 


Е ЕЕЕ ЕАО 


ZIPDEC OUT ADDR7 


Type RW 


ЙЕЛ КЕЧ ЕЖЕН ЕЛЕЕ 


ZIPDEC OUT ADDR7 


ч 


Field Name Type | Reset | Description 
Value 
ZIPDEC_OUT_ADDR7 | [31:0] | RW | 3210 | Available only if QUEUE EN = 1'b1, zip dec save 
out address 7. 


6.22.4.2.35 ZIPDEC OUT LEN 
Description: ZIPDEC output length. 


0x00A0 ZIPDEC output length ZIPDEC OUT LEN 


Е ЙЧ ЕЕ ЕЗ 


Reserved 


Type RW 


Field Name Type | Reset | Description 
Value 


ZIPDEC OUT LEN [12:0] 1370 | ZIPDEC output length, for both queue enable or 
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disable. 


if QUEUE EN = 1'b1, it means save out length 0 


6.22.4.2.36 ZIPDEC OUT LEN1 
Description: ZIPDEC output length. 1 


0x00A4 ZIPDEC output length 1 ZIPDEC OUT LEN1 
Eare e sa pipi n php 
E — |^ | | |. 


Type 


ШЕ EI БАКЕ КТБА HR SI RINGS IR 


Reserved ZIPDEC OUT [ЕМ 


Type 


Field Name Type | Reset | Description 
Value 


[31:13] но | 190 [Reseved 000000000000 


— [12:0] R/W | 1310 | Available only if QUEUE EN = 1’b1, zip dec save 
out length 1. 


6.22.4.2.37 ZIPDEC OUT LEN2 
Description: ZIPDEC output length. 2 
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0x00A8 ZIPDEC output length 2 ZIPDEC OUT LEN2 


PD p p P Pp И АЕ ЦЕ А 


Reserved 


Type 


A sn ОСА С ЕЗДЕ ЕЕ Е ЕА 


Reserved ZIPDEC OUT LEN2 


тт = 2 


Field Name Type | Reset | Description 
Value 


ZIPDEC OUT [ЕМ | [12:0] R/W |1300 | Available only if QUEUE EN = 1’b1, zip dec save 
out length 2. 


6.22.4.2.38 ZIPDEC OUT LENS 
Description: ZIPDEC output length. 3 


0x00AC ZIPDEC output length 3 ZIPDEC OUT LEN3 


Pu F ЕЗЕШ Е А ЕЕ ЕС Е 


Reserved 


Type 


СА EGER ERI ECC ЕЛКЕ EB E 


Reserved ZIPDEC OUT LEN3 


| = с 


Неја Мате Туре | Reset | Description 
Value 
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ZIPDEC OUT LEN3 | [12:0] R/W | 130 | Available only if QUEUE EN = 1’b1, zip dec save 


out length 3. 


6.22.4.2.39 ZIPDEC OUT LEN4 
Description: ZIPDEC output length. 4 


0x00BO ZIPDEC output length 4 ZIPDEC OUT LENA 
БЛЕЗ И pipi ЕЛ ЛЕЛЕ 
E — | l| |—|. 


Type 


(eS eS INS HIR 


Reserved ZIPDEC OUT СЕМА 


Type 


Field Name Type | Reset | Description 
Value 


[31:13] но | 190 [Reseved 000000000000 


— [12:0] R/W | 13'hO | Available only if QUEUE EN = 1’b1, zip dec save 
out length 4. 


6.22.4.2.40 ZIPDEC OUT [ЕМ5 
Description: ZIPDEC output length. 5 
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0x00B4 ZIPDEC output length 5 ZIPDEC OUT LEN5 


Е Е ЕЕ Pp ЕЕ ER EEG 


Reserved 


Type 


A RESET SUBIRE R00 09 858 А КЕЛЕЕ ДЕНЕ 


Reserved ZIPDEC OUT LEN5 


тт = 2 


Field Name Type | Reset | Description 
Value 


ZIPDEC OUT LENS | [12:0] R/W | 1300 | Available only if QUEUE EN = 1’b1, zip dec save 
out length 5. 


6.22.4.2.41 ZIPDEC OUT LEN6 
Description: ZIPDEC output length. 6 


0x00B8 ZIPDEC output length 6 ZIPDEC OUT LEN6 


ЖЕЛЕ Е ЕЛЕ DD r ЕС 


Reserved 


Type 


ПА EGRE ССА ЕКЕ А Е 


Reserved ZIPDEC OUT LEN6 


| = 2 


Field Name Type | Reset | Description 
Value 
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ZIPDEC OUT ІЕМ6 | [12:0] R/W | 130 | Available only if QUEUE EN = 1'b1, zip dec save 


out length 6. 


6.22.4.2.42 ZIPDEC OUT LEN7 
Description: ZIPDEC output length. 7 


0х00ВС ZIPDEC output length 7 ZIPDEC OUT LEN? 
БЛЕЗ И И ЕЛ ЛЕЛЕ 
E — |^ | | |. 


Type 


ЕЙ sss n КҮЛЕ ЕЕ ЕТ IR HIR 


Reserved ZIPDEC OUT LEN7 


Type 


Field Name Type | Reset | Description 
Value 


[31:13] но | 190 Reseved IGIGGCIGGIƏG 


— [12:0] R/W | 13'hO | Available only if QUEUE EN = 1'b1, zip dec save 
out length 7. 


6.22.4.2.43 ZIPDEC TIME OUT 


Description: ZIPDEC time out value 
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0x00CO ZIPDEC time out ZIPDEC TIME OUT 


ШЕШЕ S E ee 


ZIPDEC TIME OUT VAL 


ZIPDEC TIME OUT VAL 


1889) 659990 8980: a ЕЕ A 


Field Name Type | Reset Description 
Value 


ZIPDEC TIME OUT VAL | [31:0] 32'h927C00 | zipdec time out value. 


6.22.5 Application Notes 


6.22.5.1 Program Notes 
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7.1 


7.1.1 


7.1.2 


7.1.2.1 


7.1.2.2 


V0.2 


7 Micro-Controller Unit Peripherals 


USB OTG 


Overview 


Usb otg includes the usb otg core and its verification environment. The usb otg core is a 
Dual-Role Device (DRD) controller that supports both device and host functions 
Supplement to the USB 2.0 Specification, Revision 1.За and Revision 2.0. The usb otg’ 
support high-speed (HS, 480-Mbps), full-speed (FS, 12-Mbps), and low-speed (LS, 
1.5-Mbps) transfers. The Usb otg core connects to the industry-standard AMBA 
High-Performance Bus (AHB) to communicate with the application and system memory, 
and is fully compliant with the AMBA Specification, Revision 2.0. 


Features 


General Features 
4. Supports different clocks for AHB and the PHY interfaces for ease of integration 
5. Includes USB power management features 


6. Supports packet-based, Dynamic FIFO memory allocation for endpoints for small 
FIFOs and flexible, efficient use of RAM 


7. Uses single-port RAM instead of dual-port RAM for smaller area and lower power. 
8. Provides support to change an endpoint’s FIFO memory size 


9. Supports endpoint FIFO sizes that are not powers of 2, to allow the use of contiguous 
memory locations 


10. Supports the Keep-alive in Low-Speed mode and SOFs in High/Full-Speed modes 
11. Power-optimized design 


Application Features 
12. Interfaces for the application via the AHB: 


Ш AHB Slave interface for accessing Control and Status Registers(CSRs),the 
Data FIFO, and queues 

W Optional AHB Master interface for Data FIFO access when Internal DMA is 
enabled 


13. Supports only 32-bits data on the AHB 


14. Supports Little or Big Endian mode(selectable by pin, In our case, the pin is tied to 
1’b1 for Big Endian) 


15. Supports all AHB burst types in AHB Slave interface 


16. Supports Split, Retry, and Error AHB responses on the AHB Master interface; these 
are not generated on the AHB Slave interface(That means core itself will not generate 
split response, but as a master, it can handle split response as retry response. In our 
case, the AHB bus does not support split transfer, so there won't be any split 
response occurred.) 


17. Software-selectable AHB burst type on AHB Master interface 


ш ІГІМСНА is chosen, core only uses INCR4. 

ш ІГІМСН8 is chosen, core normally uses INCR8, but at the beginning and at the 
end of a transfer, it can use INCR4, depending on the size of the transfer. 

ш ІГІМСН8 is chosen, core normally uses INCR8, but at the beginning and at the 
end of a transfer, it can use INCR4, depending on the size of the transfer. 

ш  IfINCR16 is chosen, core normally uses INCR16, but at the beginning and at 
the end of a transfer, it can use INCR4/INCR8, depending on the size of the 
transfer. 
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7.1.2.3 


7.1.2.4 


18. 


19. 
20. 
21. 


Handles the fixed burst address alignment. For example, INCR16 is used only when 
lower addresses [5:0] are all 0. 

Generates AHB Busy cycles on the AHB Master interface 

Takes care of the 1KB boundary breakup. 

Includes optional interface to an external DMA controller; data is transferred through 
the AHB Slave interface. 


USB 2.0 Supported Features 


22. 


23. 


24. 


25. 


Complies with the On-The-Go Supplement to the USB 2.0 Specification (Revision 
1.0a) 

Operates in High-Speed (HS, 480-Mbps), Full-Speed (FS, 12-Mbps) and Low-Speed 
(LS, 1.5-Mbps) modes 

Supports the UTMI+ Level 3 interface (Revision 1.0, February 25th, 2004). 8-, 16-, 
and 8/16-bit data buses are supported. 


Includes automatic ping capabilities 


Power Optimization Features 


26. 
27. 
28. 


AHB clock gating support during USB Suspend апа Session-Off modes 
Data FIFO RAM chip-select deasserted when not active 
Data FIFO RAM clock-gating support 


Function Description 


The 


following figure shows the Usb otg controller in a typical system. The core interfaces 


are summarized in the following subsections. 


AHB (application bus) 


AHB Marster ИВ 


AHB Slave I/F 


V0.2 


VBUS 
USB OTG ОТМЕ I/F De 
Controller USB PHY 
DM 
DATA FIFO 
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Figure: System-Level Block Diagram 


7.1.4 Control Registers 


By reading from and writing to the Control and Status Registers (CSRs) through the AHB 
Slave interface, your application controls the usb otg core. These registers are 32 bits 
wide, and the addresses are 32-bit block aligned. 


Only the Core Global, Power and Clock Gating, Data FIFO Access, and Host Port 
registers can be accessed in both Host and Device modes. When the usb otg core is 
operating in one mode, either Device or Host, the application must not access registers 
from the other mode. If an illegal access occurs, a Mode Mismatch interrupt is generated 
and reflected in the Core Interrupt register (GINTSTS.ModeMis). 


The CSR address тар is fixed and does not depend on the core’s configuration (for 
example, how many endpoints are implemented). Host and Device mode registers occupy 
different addresses. All registers are implemented in the AHB Clock domain. 


7.1.4.1 Memory map 


amne [nome memo __ 


0x0408 HENUM Host Frame Number/Frame Time 
Remaining Register 

0x0410 HPTXSTS Host Periodec Transmit FIFO/Queue 
Status Register 


0x0414 HAINT Host All Channels Interrupt Register 
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ШЕПТІ! 
se 
ONES 
50020 
051020 
51420 


x Host Channel-n DMA Buffer Address 


0x0800 


О 
О 
= 
о) 


[xo ____|бежебошње = 


0х0В00 DOEPCTLO Device Out Endpoint Control 0 


IN EP: | 
0x900+(n*20) DIEPCTLn Device In Endpoint Control n 


OUT EP: 
0xB00+(n*20) DOEPCTLn Device Out Endpoint Control n 


IN EP: 

0x908+(n*20 DIEPINTn Device In Endpoint Int n 

OUT EP: 

0xB08+(n*20) DOEPINTn Device Out Endpoint Int n 
DIEPTSIZO Device In Endpoint Transfer Size 0 

0x0B10 | | 

МЕР: 
DIEPTSIZn Device In Endpoint Transfer Size n 

OUT EP: ; 

0xB10+(n*20) DOEPTSIZn Device Out Endpoint Transfer Size n 


) 

0x0910 i | 
DOEPTSIZO Device Out Endpoint Transfer Size 0 

0x910+(n*20) 
Et DIEPDMAn Device In Endpoint DMA п 
0x9144(n*20) р 
OUT ЕР: : 
0хВ14-(п”20) DOEPDMAn Device Out Endpoint DMA n 


0x918h+(n*20h) | DTXFSTSn Device TX FIFO Status n 
OxOEO0 PCGCCTL Power and Clock Gating Control 
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7.1.4.2 Register Descriptions 


7.1.4.2.1 GOTGCTL 
Description: (Global OTG Control and Status register) 


EE] SISTERE Е em RIT 


Res 
Chir OTG BSe ASe Conl 
Type [| BEBE 
| Bk | 15 | за | 12 | 12 | t | v0 | 9 | 8 [7 [e | 5 а |83 [2 | tj 


Reserved 


ate Type | Reset | Description 
Value 


[— — [mes [m [o [nes — — — — — —] 


ChirpEn [27] RW 1'bO Chirp On Enable (ChirpEn) This bit when 
programmed to 1'b1 results in the core asserting 
chirp on before sending an actual Chirp "K" signal 
on USB. This bit is present only if 
ота BC SUPPORT = 1.1 
OTG BC SUPPORT!-1, this bit is a reserved bit. 


MultValldBc [26:22] 590 Multi Valued ID ріп (MultValldBc) Battery Charger 
ACA inputs in the following order: 
в Bit 26 - rid float. 
m Bit 25 - rid gnd 
и Bit 24 - rid a 
в Bit 23 - rid b 
в Bit 22 - rid c 
These bits are valid only if ОТО ВС SUPPORT-1, 
otherwise they are reserved. 


[тш s [s eme —  — — — ——] 


OTGVer [20] RW 160 OTG Version (OTGVer) Indicates the ОТО revision. 
m 100: ОТС Version 1.3. In this version the core 
supports Data line pulsing and VBus pulsing for SRP. 
m 1'b1: ОТС Version 2.0. In this version the core 
supports only Data line pulsing for SRP. 
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BSesVld [19] 


ASesVId [18] 


Е || 
ConlDSts [16] ш 


B-Session Valid (В5езм!а) Indicates the Device 
mode transceiver status. 

m 100: B-session is not valid. 

m 1'b1: B-session is valid. In OTG mode, 

you can use this bit to determine if the device is 


connected or disconnected. Note: If you do not 


enable OTG features (such as SRP and HNP), the 
read reset value will be 1.The vbus assigns the 
values internally for non- SRP or non-HNP 
configurations. 


A-Session Valid (ASesVId) Indicates the Host mode 
transceiver status. 


m 10: A-session is not valid 


m 1/01: A-session is valid Note: If you do not enable 
OTG features (such as SRP and НМР), the read 
reset value will be 1.The vbus assigns the values 
internally for non- SRP or non-HNP configurations. In 
device mode, this bit is reserved. 


Long/Short Debounce Time (DbncTime) Indicates 
the debounce time of a detected connection. 

m 100: Long debounce time, used for physical 
connections (100 ms + 2.5 us) 

m 1'b1: Short debounce time, used for soft 
connections (2.5 us) 


Connector ID Status (ConIDSts) Indicates the 
connector ID status on a connect event. 

m 100: The DWC_otg core is іп A-Device mode 
m 1'b1: The DWC_otg core is іп B-Device mode 


Reserved 


Device HNP Enabled (DevHNPEn) The application 
sets this bit when it successfully receives a 
SetFeature.SetHNPEnable command from the 
connected USB host. 


ш 1/00: HNP is not enabled in the application 
m 101: НМР is enabled in the application 


Host Set HNP Enable (HstSetHNPEn) The 
application sets this bit when it has successfully 
enabled HNP (using the SetFeature.SetHNPEnable 
command) on the connected device. 


п 100: Host Set НМР is not enabled 
и 101: Host Set НМР is enabled 


HNP Request (HNPReq) The application sets this bit 
to initiate an HNP request to the connected USB 
host. The application can clear this bit by writing a 0 
when the Host Negotiation Success Status Change 
bit in the OTG Interrupt register 
(GOTGINT.HstNegSucStsChng) is set. The core 
clears this bit when the HstNegSucStsChng bit is 
cleared. 


m 1'bO: No HNP request 


DevHNPEn [11] 
HstSetHNPEn | [10] 


| " 
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HstNegScs 1'b0 Host Negotiation Success (HstNegScs) The core 
sets this bit when host negotiation is successful. The 
core clears this bit when the HNP Request 
(HNPReq) bit in this register is set. 

m 1'bO: Host negotiation failure 

m 1'b1: Host negotiation success 
BvalidOvVal 
BvalidOvEn 


B-Peripheral Session Valid OverrideValue 
(BvalidOvVal) This bit is used to set the Override 
value for Bvalid signal when GOTGCTL.BvalidOvEn 
is set. 


m 10: Bvalid value is 1700 when 
GOTGCTL.BvalidOvEn = 1. 


m 1'01: Bvalid value is 1'b1 when 
GOTGCTL.BvalidOvEn = 1. 


B-Peripheral Session Valid Override Enable 
(BvalidOvEn) This bit is used to enable/disable the 
software to override the Bvalid signal using the 
GOTGCTL.BvalidOv Val. 

m 1'b1: Internally Bvalid received from the PHY is 
overridden with GOTGCTL.BvalidOvVal. 


m 1'bO: Override is disabled and Bvalid signal from 
the respective PHY selected is used internally by the 
core. 


|| 

AvalidOvVal [5] RW 1'bO A-Peripheral Session Valid OverrideValue 
(AvalidOvVal) This bit is used to set the Override 
value for Avalid signal when GOTGCTL.AvalidOvEn 
is set. 
m 1/00: Амана value is 1700 when 
GOTGCTL.AvalidOvEn - 1. 
m 1/01: Амана value is 1'b1 when 
GOTGCTL.AvalidOvEn - 1. 


AvalidOvEn 


VbvalidOvVal 
VbvalidOvEn 
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A-Peripheral Session Valid Override Enable 
(AvalidOvEn) This bit is used to enable/disable the 
software to override the Avalid signal using the 
GOTGCTL.AvalidOv Val. 


m 1'b1: Internally Avalid received from the PHY is 
overridden with GOTGCTL.AvalidOvVal. 


m 100: Override is disabled and Avalid signal from 
the respective PHY is used internally by the core. 


VBUS Valid OverrideValue (VbvalidOvVal) This bit is 
used to set the Override value for vbus valid signal 
when GOTGCTL.VbusvalidOvEn is set. 


m 100: vbusvalid value is 160 when 
GOTGCTL.VbvalidOvEn = 1. 


m 1/1: vbusvalid value is 1151 when 
GOTGCTL.VbvalidOvEn = 1. 


VBUS Valid Override Enable (VbvalidOvEn) This bit 
is used to enable/disable the software to override the 
vbus-valid signal using the GOTGCTL.vbvalidOvVal. 
m 1'b1: The vbus-valid signal received from the PHY 
is overridden with GOTGCTL.vbvalidOvVal. 
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m 1’b0: Override is disabled and avalid signal from 
the respective PHY is used internally by the core. 


Session Request (SesReq) The application sets this 
bit to initiate a session request on the USB. The 
application can clear this bit by writing a 0 when the 
Host Negotiation Success Status Change bit in the 
OTG Interrupt register 
(GOTGINT.HstNegSucStsChng) is set. The core 
clears this bit when the HstNegSucStsChng bit is 
cleared. If you use the USB 1.1 Full-Speed Serial 
Transceiver interface to initiate the session request, 
the application must wait until the VBUS discharges to 
0.2 V, after the B-Session Valid bit in this register 
(GOTGCTL.BSesVld) is cleared. This discharge time 
varies between different PHYs and can be obtained 
from the PHY vendor. 


m 1/00: No session request 
m 1'b1: Session request 
Session Request Success (SesReqScs) The core 


sets this bit when a session request initiation is 
successful. 


m 1/0: Session request failure 
m 1'b1: Session request success 


7.1.4.2.2 GOTGINT 
Description: (Global OTG Interrupt) 


Lm |" [о | 2 [2 [z |» |» | a | o [в [2 [2 | [| e | [ 6] 


Dbn 
Reserved ceD 
one 


uu 


Ses 
Е % Е 
Det 


Tvpe RS | RS 
ен с“ Sor 


Ма Туре Reset | Description 
Value 
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DbnceDone [19] R SS WC Debounce Done (DbnceDone) The core sets 
this bit when the debounce is completed after 
the device connect. The application can start 
driving USB reset after seeing this interrupt. 
This bit is only valid when the HNP Capable or 
SRP Capable bit is set in the Core USB 
Configuration register (GUSBCFG.HNPCap or 
GUSBCFG.SRPCap, respectively). 

ADevTOUTChg [18] R SS WC A-Device Timeout Change (ADevTOUTChg) 
The core sets this bit to indicate that the 
A-device has timed out while waiting for the 
B-device to connect. 

HstNegDet [17] R_SS_WC | 160 Host Negotiation Detected (HstNegDet) The 
core sets this bit when it detects a host 
negotiation request on the USB. 


[fresno |o [теше И 


HstNegSucStsChng R SS МС | 160 Host Negotiation Success Status Change 
(HstNegSucStsChng) The core sets this bit on 
the success or failure of a USB host negotiation 
request. The application must read the Host 
Negotiation Success bit of the OTG Control and 
Status register (GOTGCTL.HstNegScs) to 
check for success or failure. 

SesReqSucStsChng R 55 WO | 160 Session Request Success Status Change 
(SesRegSucStsChng) The core sets this bit on 
the success or failure of a session request. The 
application must read the Session Request 
Success bit in the OTG Control and Status 
register (GOTGCTL.SesReqScs) to check for 
Success or failure. 

[ es јео | [ne — o 


ЗезЕпаре! [2] R SS WC Session End Detected (SesEndDet) The core 
sets this bit when the utmisrp bvalid signal is 
deasserted. 


[for |o — [uo |nemes — — — — — —] 


7.1.4.2.3 GAHBCFG 
Description: (Global AHB Configure) 
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Cm [s |: |» [s T: [s [s [ [ж [= [e] e| e] v [пе 


AHB 
Reserved d Reserved 
Res 
Reserved па 2 e 9 HBSTLEN 


O Ku или 


ate Type | Reset | Description 
Value 


— — [mes [o [o [mes — ——— — — — — 


AHBSingle [23] RW 1'bO AHB Single Support (AHBSingle) This bit when 
programmed supports Single transfers for the 
remaining data in a transfer when the DWC_otg core 
is operating in DMA mode. m 1'bO: This is the default 
mode. When this bit is set to 1'bO, the remaining data 
in the transfer is sent using INCR burst size. m 1'b1: 
When set to 1'b1, the remaining data in a transfer is 
sent using Single burst size. Note: if this feature is 
enabled, the AHB RETRY and SPLIT transfers still 
have INCR burst type. Enable this feature when the 
AHB Slave connected to the DWC_otg core does not 
support INCR burst (and when Split, and Retry 
transactions are not being used in the bus). 


NotiAllDmaWrit | [22] RW 1'bO Notify All Ота Write Transactions (NotiAllDmaWrit) 
This bit is programmed to enable the System DMA 
Done functionality for all the DMA write Transactions 
corresponding to the Channel/Endpoint. This bit is 
valid only when GAHBCFG.RemMemSupp is set to 
1. а GAHBCFG.NotiAllDmaWrit = 1 - HS OTG core 
asserts int dma req for all the DMA write 
transactions on the AHB interface along with 
int dma done, chep last transact and 
chep number signal informations. The core waits for 
sys dma done signal for all the DMA write 
transactions in order to complete the transfer of a 
particular Channel/Endpoint. m 
GAHBCFG.NotiAllDmaWrit = 0 - HS OTG core 
asserts int dma req signal only for the last 
transaction of DMA write transfer corresponding to a 
particular Channel/Endpoint. Similarly, the core waits 
for sys dma done signal only for that transaction of 
DMA write to complete the transfer of a particular 
Channel/Endpoint. 
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БетМетбирр | [21] Remote Memory Support (RemMemSupp) This bit is 
programmed to enable the functionality to wait for the 
system DMA Done Signal for the DMA Write 
Transfers. 

g GAHBCFG.RemMemSupp=1 - The int ата req 
output signal is asserted when HS OTG DMA starts 
write transfer to the external memory. When the core 
is done with the Transfers it asserts int dma done 
signal to flag the completion of DMA writes from HS 
OTG. The core then waits for sys dma done signal 
from the system to proceed further and complete the 
Data Transfer corresponding to a particular 
Channel/Endpoint. 

g GAHBCFG.RemMemSupp=0 - The int ата req 
and int dma done signals are not asserted and the 
core proceeds with the assertion of the XferComp 
interrupt as soon as the ОМА write transfer is done at 
the HS OTG Core Boundary and it doesn't wait for 
the sys dma done signal to complete the DATA 
transfers. 


[юы m [o [== — —— — — — —] 


PTxFEmpLvl RW 1'bO Periodic TxFIFO Empty Level (PTxFEmpLvl) 
Indicates when the Periodic TxFIFO Empty Interrupt 
bit in the Core Interrupt register 
(GINTSTS.PTxFEmp) is triggered. This bit is used 
only in Slave mode. 

m 160: GINTSTS.PTxFEmp interrupt indicates that 
the Periodic TxFIFO is half empty 

m 151: GINTSTS.PTxFEmp interrupt indicates that 
the Periodic ТХНЕО is completely empty 


NPTxFEmpLvl | [7] RW 1'bO Non-Periodic ТХНЕО Empty Level (NPTxFEmpLvl) 
This bit is used only in Slave mode. In host mode and 
with Shared FIFO with device mode, this bit indicates 
when the Non-Periodic TxFIFO Empty Interrupt bit in 
the Core Interrupt register (GINTSTS.NPTxFEmp) is 
triggered. With dedicated FIFO in device mode, this 
bit indicates when IN endpoint Transmit FIFO empty 
interrupt (DIEPINTn.TxFEmp) is triggered. Host 
mode and with Shared FIFO with device mode: 

m 1/00: GINTSTS.NPTxFEmp interrupt indicates that 
the Non-Periodic TxFIFO is half empty 

и 161: GINTSTS.NPTxFEmp interrupt indicates that 
the Non-Periodic ТхҒІҒО is completely empty 
Dedicated FIFO in device mode: 

m 1'bO: DIEPINTn.TxFEmp interrupt indicates that 
the IN Endpoint TxFIFO is half empty 

m 1'b1: DIEPINTn.TxFEmp interrupt indicates that 
the IN Endpoint TxFIFO is completely empty 


[ [s [no [me [new — — -- 
DMAEN [5] тро * 160: Core operates іп Slave mode 
• 101: Core operates іп a DMA mode 
This bit is always 0 when Slave-Only mode has been 
selected for the Architecture in coreConsultant 
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HBSTLEN [4:1] R/W Internal DMA Mode—AHB Master burst type: 
• 4720000 Single 
“4700001 INCR 
* 4'b0011 INCR4 
* 4'b0101 INCR8 
* 4'b0111 INCR16 
* Others: Reserved 


GLBLINTRMSK RAN The application uses this bit to mask or unmask the 
interrupt line assertion to 
itself. Irrespective of this bit's setting, the interrupt 
status registers are updated by the core. 
• 1'b0: Mask the interrupt assertion to the application. 
• 101: Unmask the interrupt assertion to the 
application. 


7.1.4.2.4 GUSBCFG 
Description: (Global USB Configure? 


Global USB Configure (reset 0x0000 1400) GUSBCFG 


FOR | Forc ULPI | ШР 
CED | eHst CLK | IAU 
EVM | Mod a ps 


gré 
Res 
HNP | SRP | DDR | PHY FSI PHY 
N E 
SEL 


жы eee 
ЕНЕНЕНШЕКІ 


L IER =... [о Lo 


Ч-Ма Type | Reset | Description 
Value 
CORRUPT TX [31] RAN | 1'bO Corrupt Tx packet This bit is for debug purposes 
PACKET only. Never set this bit to 1. 


FORCEDEVMODE [30] RAN Force Device Mode (ForceDevMode) Writing a 1 to 
this bit forces the core to device mode irrespective 
of utmiotg iddig input pin. 

m 1/00: Normal Mode 

m 1'b1: Force Device Mode 

After setting the force bit, the application must wait 
at least 25 ms before the change to take effect. 
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When the simulation is in scale down mode, waiting 
for 500 us is sufficient. 


ForceHstMode [29] Force Host Mode (ForceHstMode) Writing a 1 to 
this bit forces the core to host mode irrespective of 
utmiotg iddig input pin. 

m 1/00: Normal Mode 

ш 1'b1: Force Host Mode 

After setting the force bit, the application must wait 
at least 25 ms before the change to take effect. 
When the simulation is in scale down mode, waiting 
for 500 usis sufficient. This bit is valid only when 
OTG MODE = 0, 1 or 2. In all other cases, this bit 
reads 0. 

TXENDDELAY [28] RAN Writing a 1 to this bit enables the TxEndDelay 
timers in the core as per the section 4.1.5 on 
Opmode of the USB 2.0 Transceiver Macrocell 
Interface (UTMI) version 1.05. 

• 1'b0: Normal mode 
* 1'b1: Introduce Tx end delay timers 


Ию |50 [везама ||| 


TERMSELDLPULSE | [22] R/W | 1'bO This bit selects utmi termselect to drive data line 
pulse during SRP. 
• 1'bO: Data line pulsing using utmi txvalid (default). 
• 1'b1: Data line pulsing using utmi termsel. 


аа [RO |20 [ни ________ | 


ULPICLKSUSM [19] RAW | 1’b0 This bit sets the ClockSuspendM bit in the Interface 
Control register on the ULPI PHY. This bit applies 
only in serial modes. 

• 160: PHY powers down internal clock during 
suspend. 
* 1'b1: PHY does not power down internal clock. 

ULPIAUTORES [18] RAW | 1’b0 This bit sets the AutoResume bit in the Interface 
Control register on the ULPI PHY. 
1’b0: PHY does not use AutoResume feature. 
1'b1: PHY uses AutoResume feature. 

ULPIFSLS [17] RAW | t'bO The application uses this bit to select the FS/LS 
serial interface for the ULPI PHY. This bit is valid 
only when the FS serial transceiver is selected on 
the ULPI PHY. 

* 1’b0: ПІРІ interface 
• 1b1: ULPI FS/LS serial interface 


[ir [mo [me [sea — S 


PHYLPWRCLKSEL | [15] R/W | 1'bO Selects either 480-MHz or 48-MHz (low-power) 
PHY mode. In FS and LS modes, the PHY can 
usually operate on a 48-MHz clock to save power. 

• 100: 480-MHz Internal PLL clock 

* 101: 48-MHz External Clock In 480 MHz mode, 
the UTMI interface operates at either 60 or 30-MHz, 
depending upon whether 8- or 16-bit data width is 
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selected. In 48-MHz mode, the UTMI interface 
operates at 48 MHz in FS and LS modes. This bit 
drives the utmi fsls low power core output signal, 
and is valid only for ОТМ + PHYs. 


[e [m [ue [ea — 


USBTRDTIM [13:10] | RW | 475 Sets the turnaround time in PHY clocks. 
Specifies the response time for a MAC request to 
the Packet FIFO 
Controller (PFC) to fetch data from the DFIFO 
(SPRAM). 

This must be programmed to 

• ҺЫ: When the MAC interface is 16-bit UTMI+. 

* 4'h9: When the MAC interface is 8-bit ОТМ!-. 
RW тро 


НМРСар HNP-Capable (HNPCap) The application uses this 
bit to control the DWC. otg core's HNP capabilities. 
m 100: HNP capability is not enabled. 
m 1'b1: HNP capability is enabled. 
This bit is writable only if an HNP mode was 
specified for Mode of Operation in coreConsultant 
(parameter OTG MODE). Otherwise, reads return 
0. If HNP functionality is disabled by the software, 
the OTG signals on the PHY domain must be tied to 
the appropriate values. 


RW 1'b0 SRP-Capable (SRPCap) The application uses this 
bit to control the DWC_otg core SRP capabilities. If 
the core operates as а non-SRP-capable B-device, 
it cannot request the connected A-device (host) to 
activate VBUS and start a session. 

и 100: SRP capability is not enabled. 
ш 101: КР capability is enabled. 
This bit is writable only if an SRP mode was 
specified for Mode of Operation in coreConsultant 
(parameter ОТӘ MODE). Otherwise, reads return 
0. If SRP functionality is disabled by the software, 
the OTG signals on the PHY domain must be tied to 
the appropriate values. 

|| 

| 


ЗАРСар 


DDRSEL [7] 
PHYSEL 


| 
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The application uses this bit to select a Single Data 
Rate (SDR) or 

Double Data Rate (DDR) or ULPI interface. 

* 1'b0: Single Data Rate ULPI Interface, with 
8-bit-wide data bus 

* 1b1: Double Data Rate ULPI Interface, with 
4-bit-wide data bus 


The application uses this bit to select either a 
high-speed UTMI+ or ULPI PHY, or a full-speed 
transceiver. 


• 1'bO: USB 2.0 high-speed UTMI+ or ULPI PHY 
* 1'b1: USB 1.1 full-speed serial transceiver 
The application uses this bit to select either a 


unidirectional or bidirectional USB 1.1 full-speed 
serial transceiver interface. 


7.1.4.2.5 


КЕЗ ЅРРЕАОТВШМ' 


B 
| 


TOUTCAL [2:0] 


GRSTCTL 
Description: 


V0.2 


(Global Reset Control) 
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• 1’b0: 6-pin unidirectional full-speed serial 
interface 


• 1’b1: 3-pin bidirectional full-speed serial interface 


ULPI or UTMI+ Select (ULPI_LUTMI_Sel) The 
application uses this bit to select either a UTMI+ 
interface or ULPI Interface. 


a 100: UTMI+ Interface 
a 1'01: ULPI Interface 


This bit takes effect only if GUSBCFG.PHYSel = 
1'bO. 


The application uses this bit to configure the core to 
support a UTMI+ PHY with an 8- or 16-bit interface. 
When a ULPI PHY is chosen, this must be set to 
8-bit mode. 


• 1'b0: 8 bits 
• 161: 16 bits 


HS/FS Timeout Calibration (TOutCal) The number 
of PHY clocks that the application programs in this 
field is added to the high-speed/full-speed 
interpacket timeout duration in the core to account 
for any additional delays introduced by the PHY. 
This can be required, because the delay introduced 
by the PHY in generating the line state condition 
can vary from one PHY to another. The USB 
standard timeout value for high-speed operation is 
736 to 816 (inclusive) bit times. The USB standard 
timeout value for full-speed operation is 16 to 18 
(inclusive) bit times. The application must program 
this field based on the speed of enumeration. The 
number of bit times added per PHY clock are: 
High-speed operation: 

= One 30-MHz PHY clock = 16 bit times 

ш One 60-MHz PHY clock = 8 bit times 

Full-speed operation: 

m One 30-MHz PHY clock = 0.4 bit times 

= One 60-MHz PHY clock = 0.2 bit times 

п One 48-MHz PHY clock = 0.25 bit times 


Using the HS as an example, if you set ToutCal to 
'001' you add one 30MHz PHY clock or 16 bit times. 
If you set ToutCal to '010' you add two 30MHz PHY 
clocks or 32 bit times, and so on. The 3 bits allow 
you to add up to 7 PHY clocks, and the number of 
bit times depend on the speed, and the PHY clock 
you are using. 
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Reserved 


TXF | RXF HSF | Res | CSF 

Reserved TXFNUM dd dom ns xe Ms 

Type R вм | ВМ | ВМ Ww 
RW WS | $$ | $$ | 55 
5С С C C 


Ма Туре Reset | Description 
Value 
AHBIDLE [31] тро Indicates that the АНВ Master State Machine is 
in the IDLE condition. 
DMAREQ [30] 1'b0 Indicates that the DMA request is in progress. 
Used for = 


== ТІ 5'b0 This is the number that must be flushed 

using the TxFIFO Flush bit. This field must not 
be changed until the core clears the TxFIFO 
Flush bit. 

* 5'h0: 

- Tx FIFO 0 flush in device mode when in 
dedicated FIFO mode 

• 51: 

- TXFIFO 1 flush in device mode when in 
dedicated FIFO mode 

° 52: 
- TXFIFO 2 flush іп device mode when іп 
dedicated FIFO mode 
• 5 ЋЕ: 

- TXFIFO 15 flush in device mode when іп 
dedicated FIFO mode 

* 5'h10: Flush all the transmit FIFOs in device 
or host mode. 


TXFFLSH [5] А WS SC | 560 This bit selectively flushes a single or all 
transmit FIFOs, but cannot do so if the core is 
in the midst of a transaction. The application 
must write this bit only after checking that the 
core is neither writing to the TxFIFO nor 
reading from the TxFIFO. Verify using these 
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registers: 

* Read—NAK Effective Interrupt ensures the 
core is not reading from the FIFO 

* Write—GRSTCTL.AHBldle ensures the core 
is not writing anything to the FIFO. Flushing is 
normally recommended when FIFOs are 
reconfigured or when switching between 
Shared FIFO and Dedicated Transmit FIFO 
operation. FIFO flushing is also recommended 
during device endpoint disable. The application 
must wait until the core clears this bit before 
performing any operations. This bit takes eight 
clocks to clear, using the slower clock of 
phy. clk or hclk. 

RXFFLSH R WS SC The application can flush the entire RXFIFO 
using this bit, but must first ensure that the core 
is not in the middle of a transaction. The 
application must only write to this bit after 
checking that the core is neither reading from 
the RxFIFO nor writing to the RxFIFO. The 
application must wait until the bit is cleared 
before performing any other operations. This bit 
requires 8 clocks (slowest of PHY or AHB 
clock) to clear. 


INTKNQFLSH [3] А WS SC | 160 The application writes this bit to flush the IN 
Token Sequence Learning Queue. 


HSFTRST [2] R WS SOC | 160 The application uses this bit to flush the control 
logic in the AHB Clock domain. Only AHB 
Clock Domain pipelines are reset. 

* FIFOs are not flushed with this bit. 

* All state machines in the AHB clock domain 
are reset to the Idle state after terminating the 
transactions on the AHB, following the protocol. 

* CSR control bits used by the AHB clock 
domain state machines are cleared. 

* To clear this interrupt, status mask bits that 
control the interrupt status and are generated 
by the AHB clock domain state machine are 
cleared. 

* Because interrupt status bits are not cleared, 
the application can get the status of any core 
events that occurred after it set this bit. This isa 
self-clearing bit that the core clears after all 
necessary logic is reset in the core. This can 
take several clocks, depending on the core's 
current state. 


x [m [m b [mesa SSCS 


CSFTRST R WS SO | 160 Core Soft Reset (CSftRst) Resets the hclk and 
phy_clock domains as follows: m Clears the 
interrupts and all the CSR registers except the 
following register bits: - 
PCGCCTL.RstPdwnModule - 
PCGCCTL.GateHclk - PCGCCTL.PwrCImp - 
GUSBCFG.DDRSel - GUSBCFG.PHYSel - 
GUSBCFG.FSIntt - 
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GINTSTS 


Description: 


V0.2 


(Global Interrupt Status ) 
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GUSBCFG.ULPI_UTMI_Sel - 
GUSBCFG.PHYIf - HCFG.FSLSPclkSel - 
DCFG.DevSpd - DCTL.SftDiscon - GGPIO - 
GUSBCFG.TxEndDelay - 
GUSBCFG.TermSelDLPulse - 
GUSBCFG.ULPICIkSusM - 
GUSBCFG.ULPIAutoRes - 
GUSBCFG.ULPIFsLs - GPWRDN - GADPCTL 
п All module state machines (except the AHB 
Slave Unit) are reset to the IDLE state, and all 
the transmit FIFOs and the receive FIFO are 
flushed. m= Any transactions on the AHB Master 
are terminated as soon as possible, after 
gracefully completing the last data phase of an 
AHB transfer. Any transactions on the USB are 
terminated immediately. = When Hibernation 
or ADP feature is enabled, the PMU module is 
not reset by the Core Soft Reset. The 
application can write to this bit any time it wants 
to reset the core. This is a self-clearing bit and 
the core clears this bit after all the necessary 
logic is reset in the core, which can take 
several clocks, depending on the current state 
of the core. Once this bit is cleared software 
must wait at least 3 PHY clocks before doing 
any access to the PHY domain 
(synchronization delay). Software must also 
must check that bit 31 of this register is 1 (AHB 
Master is IDLE) before starting any operation. 
Typically software reset is used during software 
development and also when you dynamically 
change the PHY selection bits in the USB 
configuration registers listed above. When you 
change the PHY, the corresponding clock for 
the PHY is selected and used in the PHY 
domain. Once a new clock is selected, the PHY 
domain has to be reset for proper operation. 
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Global Interrupt Status(reset 0x0000 0020) GINTSTS 


| ви |31 | зо | 20 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | te | 17 | 16 


p ss HCh | Рип ОЕР | ПЕР! | EPM 
} a Int t INT | NT IS 


WKUPINT The Wakeup bit is same for both L1 and normal 
wakeup, except that Partial Power-Down 
cannot be used in L1. In L1, this interrupt is 
asserted when a host-initiated resume or a 
device-initiated remote wakeup is detected on 
the USB in Host and Device modes. In Device 
mode, this interrupt is asserted when a resume 
is detected on the USB for normal suspend. 


Session Request/New Session Detected 
Interrupt (SessReqlInt) In Host mode, this 
interrupt is asserted when a session request is 
detected from the device. In Host mode, this 
interrupt is asserted when a session request is 
detected from the device. In Device mode, this 
interrupt is asserted when the utmisrp bvalid 
signal goes high. 


Disconnect Detected Interrupt (Disconnlnt) 
This interrupt is asserted when a device 
disconnect is detected. 


Periodic TxFIFO Empty (PTxFEmp) This 
interrupt is asserted when the Periodic 
Transmit FIFO is either half or completely 
empty and there is space for at least one entry 
to be written in the Periodic Request Queue. 
The half or completely empty status is 
determined by the Periodic TxFIFO Empty 
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Level bit in the Core AHB Configuration register 
(GAHBCFG.PTxFEmpL vl). 


НОЋИ [25] 1'b0 Host Channels Interrupt (HChlnt) The core sets 
this bit to indicate that an interrupt is pending 
on one of the channels of the core (in Host 
mode). The application must read the Host All 
Channels Interrupt (HAINT) register to 
determine the exact number of the channel on 
which the interrupt occurred, and then read the 
corresponding Host Channel-n Interrupt 
(HCINTn) register to determine the exact cause 
of the interrupt. The application must clear the 
appropriate status bit in the HCINTn register to 
clear this bit. 

Prtlnt [24] Host Port Interrupt (Prtlnt) The core sets this bit 
to indicate a change in port status of one of the 
DWC_otg core ports in Host mode. Тһе 
application must read the Host Port Control and 
Status (HPRT) register to determine the exact 
event that caused this interrupt. The application 
must clear the appropriate status bit in the Host 
Port Control and Status register to clear this bit. 

RESETDET [23] R/W 1'b0 The core asserts this interrupt in Device mode 
when it detects a reset on the USB in Partial 
Power-Down mode when the device is in 
Suspend. 

This interrupt is not asserted in Host mode. 


FETSUSP [22] R_SS_WC | 1'b0 This interrupt is valid only in DMA mode. This 
interrupt indicates that the core has stopped 
fetching data for IN endpoints due to the 
unavailability of TxFIFO space or Request 
Queue space. This interrupt is used by the 
application for an endpoint mismatch algorithm. 
For example, after detecting an endpoint 
mismatch, the application: 

* Sets a global non-periodic IN NAK 
handshake 

* Disables In endpoints 

* Flushes the FIFO 

* Determines the token sequence from the IN 
Token Sequence Learning Queue 
* Re-enables the endpoints 
* Clears the global non-periodic IN NAK 
handshake 
If the global non-periodic IN NAK is cleared, the 
core has not yet fetched data for the IN 
endpoint, and the IN token is received: the core 
generates an "IN token received when FIFO 
empty" interrupt. The OTG then sends the host 
a NAK response. To avoid this scenario, the 
application can check the GINTSTS.FetSusp 
interrupt, which ensures that the FIFO is full 
before clearing a global NAK handshake. 
Alternatively, the application can mask the “ІМ 
token received when FIFO empty" interrupt 
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INCOMPISOOUT [21] R SS МС | 160 The Device mode, the core sets this interrupt to 
indicate that there is at least one isochronous 
OUT endpoint on which the transfer is not 
completed in the current microframe. This 
interrupt is asserted along with the End of 
Periodic Frame Interrupt (EOPF) bit in this 
register. 

INCOMPISOIN [20] The core sets this interrupt to indicate that 
there is at least one isochronous IN endpoint 
on which the transfer is not completed in the 
current microframe. This interrupt is asserted 
along with the End of Periodic Frame Interrupt 
(EOPF) bit in this register. 


OEPINT [19] The core sets this bit to indicate that an 
interrupt is pending on one of the OUT 
endpoints of the core (in Device mode). The 
application must read the Device АП Endpoints 
Interrupt (DAINT) register to determine the 
exact number of the OUT endpoint on which 
the interrupt occurred, and then read the 
corresponding Device OUT Endpoint-n 
Interrupt (DOEPINTn) register to determine the 
exact cause of the interrupt. The application 
must clear the appropriate status bit in the 
corresponding DOEPINTn register to clear this 
bit. 


IEPINT The core sets this bit to indicate that an 
interrupt is pending on one of the IN endpoints 
of the core (in Device mode). The application 
must read the Device All Endpoints Interrupt 
(DAINT) register to determine the exact 
number of the IN endpoint on which the 
interrupt occurred, and then read the 
corresponding Device IN Endpoint-n Interrupt 
(DIEPINTn) register to determine the exact 
cause of the interrupt. The application must 
clear the appropriate status bit in the 
corresponding DIEPINTn register to clear this 
bit. 


Endpoint Mismatch Interrupt (EPMis) Note: 
This interrupt is valid only in shared FIFO 
operation. Indicates that an IN token has been 
received for a non-periodic endpoint, but the 
data for another endpoint is present in the top 
of the Non-periodic Transmit FIFO and the IN 
endpoint mismatch count programmed by the 
application has expired. 


RstrDonelnt 55. Restore Done Interrupt (RstrDonelnt) The core 
sets this bit to indicate that the restore 
command after Hibernation was completed by 
the core. The core continues from Suspended 
state into the mode dictated by 
PCGCCTL.RestoreMode field. This bit is valid 
only when Hibernation feature is enabled 
(Ота ЕМ PWROPT-2) 
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Indicates that the period specified in the 
Periodic Frame Interval field of the Device 
Configuration register (DCFG.PerFrint) has 
been reached in the current microframe. 


The core sets this bit when it fails to write an 
isochronous OUT packet into the ВХНЕО 
because the RxFIFO does not have enough 
space to accommodate a maximum packet 
size packet for the isochronous OUT endpoint. 


The core sets this bit to indicate that speed 
enumeration is complete. The application must 
read the Device Status (DSTS) register to 
obtain the enumerated speed. 


USBRST [12] R SS МС | 160 The core sets this bit to indicate that a reset is 
detected on the USB. 


С 


The core sets this bit to indicate that a suspend 
was detected on the USB. The core enters the 
Suspended state when there is no activity on 
the phy line state i signal for an extended 
period of time. 


ERLYSUSP [10] R SS WC The core sets this bit to indicate that an Idle 
Wa - has been detected on the USB for 3 ms 


К = 


| || 
Е || 


RXFLVL [4] Indicates that there is at least one packet 
pending to be read from the RxFIFO. 


Indicates that the СУ нас Global OUT МАК bit in 
the Device Control register 
(DCTL.SGOUTNak), set by the application, has 
taken effect in the core. This bit can be cleared 
by writing the Clear Global OUT NAK bit in the 
Device Control register (DCTL.CGOUTNak). 


Indicates that the Set Global Non-periodic IN 
NAK bit in the Device Control register 
(DCTL.SGNPInNak), set by the application, 
has taken effect in the core. That is, the core 
has sampled the Global IN NAK bit set by the 
application. This bit can be cleared by clearing 
the Clear Global Non-periodic IN NAK bit in the 
Device Control register (DCTL.CGNPInNak). 


This interrupt does not necessarily mean that 
a NAK handshake is sent out on the USB. The 
STALL bit takes precedence over the NAK bit. 


This interrupt is valid only when 
OTG EN DED TX FIFO - O. This interrupt is 
asserted when the Non-periodic TxFIFO is 
either half or completely empty, and there is 
space for at least one entry to be written to the 
Non-periodic Transmit Request Queue. The 
half or completely empty status is determined 
by the Non-periodic TxFIFO Empty Level bit in 
the Core AHB Configuration register 
(GAHBCFG.NPTxFEmpLvl). 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 566 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


EP SPREADTRUM | ммм чест $С77316/$С8731@ Device Specification | 


[3] R SS МС | 200 In Device mode, in the core sets this bit to 
indicate that an SOF token has been received 
on the USB. The application can read the 
Device Status register to get the current 
(micro)frame number. This interrupt is seen 
only when the core is operating at either HS or 
FS. 


The core sets this bit to indicate an OTG 
protocol event. The application must read the 
ОТС Interrupt Status (GOTGINT) register to 
determine the exact event that caused this 
interrupt. The application must clear the 
appropriate status bit in the GOTGINT register 
to clear this bit. 


MODEMIS a: The core sets this bit when the application is 
trying to access: 


* A Host mode register, when the core is 
operating in Device mode 

* A Device mode register, when the core is 
operating in Host mode 


The register access is completed on the AHB 
with an OKAY response, but is ignored by the 
core internally and does not affect the 
operation of the core. 


Indicates the current mode. 
* 1'bO: Device mode 
* 1'b1: Host mode 


7.1.4.2.7 GINTMSK 
Description: (Global Interrupt Mask ) 


Global Interrupt Mask(reset 0x0000_0000) 
| 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


RES: | БЕТ ОЕР | ТЕР! | EPM 
т Рип ЕТО 505 

тм idek ETM Pus INT | NTM | ISM 
Ë Ë; MSK | SK | sk 


Reserved 
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Type Reset | Description 
Value 
WKUPINTMSK ~~" 1’b0 1’b0: Mask Interrupt 
1'b1: Unmask Interrupt 
SESSREQINTMSK [30] 160 1750: Mask Interrupt 
1'b1: Unmask Interrupt 
DISCONNINTMSK [29] RAN 1’b0 1’b0: Mask Interrupt 
1'b1: Unmask Interrupt 
CONIDSTSCHNGMSK | [28] 1'bO 1'bO: Mask Interrupt 
1'b1: Unmask а-қ 


РТХЕЕМРМ5К ES 1'bO 1750: Mask = NS 
1'b1: Unmask Interrupt 
HCHINTMSK [25] RAN 1’b0 1’b0: Mask Interrupt 
1’b1: Unmask Interrupt 
PRTINTMSK [24] R/W 1750 1750: Mask Interrupt 
1'b1: Unmask Interrupt 
RESETDETMSK [23] RAN 1'bO 1'bO: Mask Interrupt 
1’b1: Unmask Interrupt 
FETSUSPMSK [22] | RW ТБО | 10: Mask Interrupt 
161: Unmask Interrupt 
INCOMPISOOUTMSK | [21] RAN 1'bO 1'bO: Mask Interrupt 
1’b1: Unmask Interrupt 
INCOMPISOINMSK [20] R/W 1'bO 1’b0: Mask Interrupt 
1’b1: Unmask Interrupt 
OEPINTMSK [19] R/W 1’b0 1’b0: Mask Interrupt 
1’b1: Unmask Interrupt 
EPINTMSK [18] R/W 1'bO 1'bO: Mask Interrupt 
1’b1: Unmask Interrupt 
EPMISMSK [17] R/W 1'bO 1'bO: Mask Interrupt 
1’b1: Unmask Interrupt 
RstrDonelntMsk [16] R/W 1'bO 1'bO: Mask Interrupt 
1’b1: Unmask Interrupt 
EOPFMSK [15] R/W 1’b0 1’b0: Mask Interrupt 
1’b1: Unmask Interrupt 
ISOOUTDROPMSK [14] R/W 160 1750: Mask Interrupt 
1'b1: Unmask Interrupt 
ENUMDONEMSK [13] 1'bO 1’b0: Mask Interrupt 
1'b1: Unmask Interrupt 


USBRSTMSK пл |RW |150 | 1'b0:Mask Interrupt 0 
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— 1'b1: Unmask Interrupt 

к [11] 1'b0 1'b0: Mask Interrupt 
1'b1: Unmask Interrupt 

ERLYSUSPMSK [10] 1'b0 1'b0: Mask Interrupt 
1'b1: Unmask Lr ә: 


— [7] 1'b0 эз 50: Mask Interrupt 
1'b1: Unmask Interrupt 

GINNAKEFFMSK 1'b0 1'b0: Mask Interrupt 
1'b1: Unmask Interrupt 


NPTXFEMPMSK [5] RAN 1'bO 1'bO: Mask Interrupt 
1'b1: Unmask Interrupt 
RXFLVLMSK [4] RAN 1'bO 1'bO: Mask Interrupt 
1'b1: Unmask Interrupt 
SOFMSK [3] R/W 110 1760: Mask Interrupt 
1'b1: Unmask Interrupt 
OTGINTMSK [2] RAN 1'b0 1'b0: Mask Interrupt 
1'b1: Unmask Interrupt 
MODEMISMSK [1] 1'b0 1'b0: Mask Interrupt 
161: Unmask r Т wÉ 


7.1.4.2.8 GRXSTSR 
Description: (Global Receive Status Register) 


по 


Reserved PKTSTS 


d-Nan Type Reset | Description 
Value 


[24:21] | RO |450 | This is the least significant 4 bits of the 
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(micro)frame number in which the packet is 
received on the USB. This field is supported 
only when isochronous OUT endpoints are 

supported. 


PKTSTS [20:17] 4'bO For Host Mode: 
Packet Status (PktSts) Indicates the status of 
the received packet 
m 4'b0010: IN data packet received 
п 4700011: IN transfer completed (triggers an 
interrupt) 
п 4'b0101: Data toggle error (triggers an 
interrupt) 
п 4'b0111: Channel halted (triggers an 
interrupt) 
= Others: Reserved 
For Device Mode: 
Packet Status (PktSts) Indicates the status of 
the received packet 
п 4'b0001: Global OUT МАК (triggers an 
interrupt) 
m 4'b0010: OUT data packet received 
п 4'b0011: OUT transfer completed (triggers 
an interrupt) 
и 4'b0100: SETUP transaction completed 
(triggers an interrupt) 
m 4'b0110: SETUP data packet received 
= Others: Reserved 


[16:15] 2'bO Indicates the Data PID of the received OUT 
data packet 
* 27200: DATAO 
* 210: DATA1 
* 2601: DATA2 
* 2b11: MDATA 


ВСМТ [14:4] 1160 | Indicates the byte count of the received data 
packet. 

EPNUM [3:0] 4'bO For Host Mode: 
Indicates the channel number to which the 
current received packet belongs. 
For Device Mode: 
Indicates the endpoint number to which the 
current received packet belongs. 


7.1.4.2.9 GRXSTSP 
Description: (Global Receive Status Pop) 
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Type Reset | Description 
Value 


— а 21] 460 This is the least significant 4 bits of the 
(micro)frame number in which the packet is 
received on the USB. This field is supported 
only when isochronous OUT endpoints аге 
supported. 


PKTSTS [20:17] For Host Mode: 
Packet Status (PktSts) Indicates the status of 
the received packet 
m 4'b0010: IN data packet received 
п 4'b0011: IN transfer completed (triggers an 
interrupt) 
m 4'b0101: Data toggle error (triggers an 
interrupt) 
п 4'b0111: Channel halted (triggers an 
interrupt) 
m Others: Reserved 
For Device Mode: 
Packet Status (PktSts) Indicates the status of 
the received packet 
п 4'b0001: Global OUT МАК (triggers an 
interrupt) 
m 4720010: OUT data packet received 
п 4'b0011: OUT transfer completed (triggers 
an interrupt) 
m 420100: SETUP transaction completed 
(triggers an interrupt) 
m 4'b0110: SETUP data packet received 
m Others: Reserved 


[16:15] 260 Indicates the Data PID of the received OUT 
data packet 
* 27200: DATAO 
“27010: DATA1 
“201: DATA2 
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a [14:4] 1160 | Indicates the byte count of the received data 
packet. 


EPNUM [3:0] 4'bO For Host Mode: 
Indicates the channel number to which the 
current received packet belongs. 
For Device Mode: 
Indicates the endpoint number to which the 
current received packet belongs. 

7.1.4.2.10 GRXFSIZ 
Description: (Global Receive FIFO Size) 


0x0024 Global RX FIFO Size(reset 0x0000_0215) GRXFSIZ 


| Bi [3t | 30 | 29 | 2 | 27 | 26 | 25 | 24 | 23 (22 | 21 | 20 | 19 [18 | 17 | 16 
| Name | Reserved 

preset | ы 
ЕСИЕЛЕЛЕЛЕЛЕШЕАКИЕЛЕЛЕЛЕНШЕНЕЛЕШЕЙЕІ 


RxFIFO Depth 


d-Nan Type Reset Description 
Value 


L— — [mano [б Wem — — — — — — 


RXFDEP [15:0] 15'b215 | This value is in terms of 32-bit words. 

* Minimum value is 16 

* Maximum value is 32,768 
The power-on reset value of this register is 
specified as the Largest Rx Data FIFO 
Depth (parameter 
OTG RX DFIFO DEPTH) during 
coreConsultant configuration. 
If Enable Dynamic FIFO Sizing? was 
selected in coreConsultant (parameter 
OTG DFIFO DYNAMIC = 1), you can write 
a new value in this field. You can write a new 
value in this field. Programmed values must 
not exceed the power-on value set in 
coreConsultant. 
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7.1.4.2.11 GNPTXFSIZ 
Description: (Global Non-Periodic Transmit FIFO Size) 


0x0028 Global NON-Periodic TX FIFO Size(reset 0x0100_0100) GNPTXFSIZ 


Br |31 | 30 | 20 | 26 | 27 | 26 | 25 | 20 | 2 | 22 | 21 | 20 | 19 | to | 17 | 16 | 
Іше — ss 


NPTXFDEP 


16'h940 


к. 47 
Ж ЖЕЛ И ЕЗ ЯЛЕ ИКА ИЕК ПЕС А ЕЕЕ ЕУ 
[Name | — Fw 


NPTXFSTADDR 


a| = 


Type Reset Description 
Value 


= [31:16] | ВМ 161940 | For Host Mode: 
Non-periodic TxFIFO Depth (NPTxFDep) 
For host mode, this field is always valid. This 
value is in terms of 32-bit words. 
m Minimum value is 16 
m Maximum value is 32,768 
The application can write a new value in this 
field. Programmed values must not exceed 
the power-on value 
For Device Mode: 
IN Endpoint TxFIFO 0 Depth 
(INEPTxFODep) This value is in terms of 
32-bit words. 
m Minimum value is 16 
m Maximum value is 32,768 
Programmed values must not exceed the 
power-on value 

NPTXFSTADDR [15:0] 16'h32e | For Host Mode: 
Non-periodic Transmit RAM Start Address 
(NPTxFStAddr) For host mode, this field is 
always valid. This field contains the memory 
start address for Non-periodic Transmit 
FIFO RAM. 
The application can write a new value in this 
field. Programmed values must not exceed 
the power-on value 
For Device Mode: 
IN Endpoint FIFOO Transmit RAM Start 
Address (INEPTxFOStAddr) For Device 
mode, This field contains the memory start 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 573 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(СЭ SPREADTRUM | 5С77310/5С87316 Device Specification 


address for IN Endpoint Transmit FIFO# О.ш 
The application can write a new value in this 


field. Programmed values must not exceed 
the power-on value 


7.1.4.2.12 GNPTXSTS 
Description: (Global Non-Periodic Transmit FIFO Status ) 


0x002C Global NON-Periodic TX Status GNPTXSTS 


| ви |з | зо | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Res 
кете | МРТХОТОР NPTXQSPCAVAI 
d 


Configurable 


NPTXFSPCAVAIL 


те | е NN | 
| Везе! | Configurable 


Type Reset Description 
Value 


— 24] 710 meet сс of the Non-periodic Transmit Request 
Queue (NPTxQTop) Entry in the 
Non-periodic Tx Request Queue that is 
currently being processed by the MAC. 

и Bits [30:27]: Channel/endpoint number 

m Bits [26:25]: 

m 2600: IN/OUT token 

- 2'b01: Zero-length transmit packet (device 
IN/host OUT) 

- 2510: PING/CSPLIT token 

- 2111: Channel halt command 

m Bit [24]: Terminate (last entry for selected 
channel/endpoint) 

NPTXQSPCAVAIL [23:16] Non-periodic Transmit Request Queue 
Space Available (NPTxQSpcAvail) Indicates 
the amount of free space available in the 
Non-periodic Transmit Request Queue. This 
queue holds both IN and OUT requests in 
Host mode. Device mode has only IN 
requests. 

m 810: Non-periodic Transmit Request 
Queue is full 
m 8711: 1 location available 
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m 872: 2 locations available 


m /7: 7 locations available (0 


m Others: Reserved 


Non-periodic TxFIFO Space Avail 
(NPTxFSpcAvail) Indicates the amount of 
free space available in the Non-periodic 
TxFIFO. Values аге in terms of 32-bit words. 
m 1610: Non-periodic TxFIFO is full 


m 16'h1: 1 word available 

m 16'h2: 2 words available 

m 16'hz n words available (where 0 = 
32,768) 

m 16'h8000: 32,768 words available 

m Others: Reserved 


7.1.4.2.13 GSNPSID 
Description: (Global Synopsys ID) 


Пою Г аква зуру онза охоо ана | 65956] 
Em Гэ [ој [28 [27 [28 | |] 2 [22 а Га [з [в [т |] 
C 


SYNOPSYSID 


e PN 


32'h4F54 


ко Т 
ЕСІН jus] sj size oa s= oo) 


SYNOPSYSID 


| — > — 


Type Reset Description 
Value 
— 2 [31:0] 32’h4F54 | Release number of the Usb otg core being 
used, currently OT2.91a. 


7.1.4.2.14 GHWCFG1 
Description: (Global Hardware Configuration 1) 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
ССИ 


ердіг 


ШЕП 22-ы 25 


3200 


[Reset | 
ЕС Е Е ЕЕ СЗ eos s= 


ердіг 


ПС ОИ 
[mm| — ОИ 


Type Reset Description 
Value 


This 32-bit field uses two bits per endpoint 
to determine the endpoint direction. 
Endpoint 


* Bits [31:30]: Endpoint 15 direction 
* Bits [29:28]: Endpoint 14 direction ... 
* Bits [3:2]: Endpoint 1 direction 


* Bits[1:0]: Endpoint 0 direction (always 
BIDIR) Direction 


“27000: BIDIR (IN and OUT) endpoint 
• 2'b01: IN endpoint 

• 2110: OUT endpoint 

• 2'b11: Reserved 


7.1.4.2.15 GHWCFG2 
Description: (Global Hardware Configuration 2) 


Global Hardware Configuration 2(228ffc50) 
| 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ta | 17 | 16] 


Dyn Peri 
js Res | Multi | rio | оби 
oe TknQDepth PTxQDepth NPTxQDepth E Proc Sizin | ppor NumHstChnl 
Intrpt 
g t 


| Туре | 


ЕЛ БШ КН Ka Ka ka шш 
ЕСА Е С О С ДВ ЕЗ m 


NumHstChnl NumDevEps FSPhyType HSPhyType OtgArch OtgMode 
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Ма Туре Reset Description 
Value 
Ше... 


TKNQDEPTH [30:26] 5'h8 Device Mode IN Token Sequence Learning 
Queue Depth (TknQDepth) Range: 0-30 


PTxQDepth [25:24] 2'b10 Host Mode Periodic Request Queue Depth 
(PTxQDepth) 
12'b00: 2 
в 2'b01:4 
m 2510: 8 
в 2'b11: 16 
NPTXQDEPTH [23:22] 2'b10 Non-periodic Request Queue Depth 
(NPTxQDepth) 
и 2000: 2 
m 2001: 4 
и 2'b10: 8 
m Others: Reserved 
[ i fen [no [ro шше | 


MULTIPROCINTRPT | [20] Multi Processor Interrupt Enabled 
(MultiProcIntrpt) 
m 1'b0: No 


DYNFIFOSIZING [19] j Dynamic FIFO Sizing Enabled 
(DynFifoSizing) 

m 1'bO: No 
m 1'b1: Yes 

PerioSupport [18] Í Periodic OUT Channels Supported in Host 
Mode (PerioSupport) 

#1760: No 
m 1/01: Yes 

NumHstChnl [17:14] у Number of Host Channels (NumHstChnl) 
Indicates the number of host channels 
supported by the core in Host mode. The 
range of this field is 0—15: 

0 specifies 1 channel, 
15 specifies 16 channels. 

NUMDEVEPS [13:10] | Indicates the number of device endpoints 
supported by the core in Device mode in 
addition to control endpoint 0. The range of 
this field is 1—15. 

FSPHYTYPE | Full-Speed PHY Interface Туре 
(FSPhyType) 

п 2200: Full-speed interface not supported 
m 2001: Dedicated full-speed interface 
п 2010: FS pins shared with UTMI- pins 
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wr 


HSPHYTYPE [7:6] 2901 High-Speed РНУ Interface Туре 
(HSPhyType) 
a 2'b00: High-Speed interface not supported 
m 2001: UTMI+ 
m 2'b10: ULPI 
m 2'b11: UTMI+ ала ULPI 

SINGPNT Point-to-Point (SingPnt) 
«1/00: Multi-point application (hub and split 
support) 
m 1/01: Single-point application (no hub and 
no split support) 


OTGARCH [4:3] 2'b10 Architecture (OtgArch) 
«200: Slave-Only 
п 2001: External ОМА 
m 2010: Internal DMA 
п Others: Reserved 


OTGMODE [2:0] 3'b000 Mode of Operation (OtgMode) 
ш 30000: HNP- and SRP-Capable OTG 
(Host and Device) 
m 30001: SRP-Capable OTG (Host and 
Device) 
m 30010: Non-HNP and Non-SRP Capable 
OTG (Host and Device) 
ш 30011: SRP-Capable Device 
ш 30100: Non-OTG Device 
п 3b101: SRP-Capable Host 
ш 30110: Non-OTG Host 
= Others: Reserved 


7.1.4.2.16 GHWCFG3 
Description: | (Global Hardware Configuration 3) 
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Cm [s Tw] [vs s [з] [г To [5 T0] v [ 8. 
О EE RN 


DfifoDepth 


VND 
CTL 


SUP XFERSIZEWIDTH 
T 


БЕ Reset Description 
Value 


— mt ай 16] 16'h0e0e | DFIFO Depth (DfifoDepth minus 
EP LOC СМТ) This value is in terms of 
32-bit words. 
m Minimum value is 32 
m Maximum value is 32,768 


OTG ENABLE LPM [15] OTG ENABLE LPM 
LPM mode specified for Mode of Operation 


ота BC SUPPORT | [14] OTG BC SUPPORT This bit indicates the 
HS OTG controller support for Battery 
Charger. 
m 0 - No Battery Charger Support 
m 1 - Battery Charger support present. 


OTG ENABLE HSIC | OTG ENABLE HSIC 
HSIC mode specified for Mode of Operation 
Value Range: 0-1 
п 1: HSIC-capable with shared UTMI PHY 
interface 
m 0: Non-HSIC-capable 


OTG ADP SUPPORT | OTG ADP SUPPORT 
This bit indicates whether ADP logic is 
present within or external to the HS OTG 
controller 
= 0 — No ADP logic present with HS OTG 
controller 
п 1- ADP logic is present along with HS 
OTG controller. 


RSTTYPE [11] 160 Reset Style for Clocked always Blocks іп 
RTL (RstType) 
«1/00: Asynchronous reset is used in the 
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core 


ш 1/01: Synchronous reset is used in the 
core 


OPTFEATURE Í Optional Features Removed (OptFeature) 
Indicates whether the User ID register, 
GPIO interface ports, and SOF toggle and 
counter ports were removed for gate count 
optimization by enabling Remove Optional 
Features? during coreConsultant 
configuration. 


ш 1/00: No 
m 1/01: Yes 

УМОСТЕЗУРТ | Vendor Control Interface Support 
(VndctlSupt) 


a 100: Vendor Control Interface is not 
available on the core. 


a 101: Vendor Control Interface is 
available. 
I2CINTSEL | 122 Selection (I2CIntSel) 


m 1'bO: I2C Interface is not available on the 
core. 

a 1701: I2C Interface is available on the 
core. 


OTG Function Enabled (OtgEn) Тһе 
application uses this bit to indicate the 
DWC_otg core's ОТС capabilities. 


m 100: Not ОТС capable 
= 1'b1: ОТС Capable 


PKTSIZEWIDTH [6:4] 3'b110 Width of Packet Size Counters 
(PktSizeWidth) 
«370000: 4 bits 
и 36001: 5 bits 
и 3'0010: 6 bits 
m 3'0011: 7 bits 
и 36100: 8 bits 
m 36101: 9 bits 
и 30110: 10 bits 
= Others: Reserved 


XFERSIZEWIDTH [3:0] 4'b1000 Width of Transfer Size Counters 
(XferSizeWidth) 
„ 4750000: 11 bits 
= 4750001: 12 bits ... 
m 4'b1000: 19 bits 
п Others: Reserved 


7.1.4.2.17 GHWCFG4 
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Description: (Global Hardware Configuration 4) 


Global Hardware Configuration 4(fe00 8020) GHWCFG4 


DED | SES 
FIF SEN 
OM DFL 
ODE TR 


NUMCTLEPS 


PHYDATAW 


IDTH Reserved 


Type Reset Description 
Value 
ши [31] 1761 • 1'b0: Non Dynamic configuration 
DMA * 1'b1: Dynamic configuration 
SCATTER/GATHER | [30] • 1'bO: Non-Scatter/Gather ОМА 
DMA configuration 
CONFIGURATION * 1'b1: Scatter/Gather DMA configuration 

INEPS [29:26] * 0:1 IN Endpoint 

* 1:2 IN Endpoints 

15:16 IN Endpoints 


DEDFIFOMODE [25] Enable Dedicated Transmit FIFO for device 
IN Endpoints (DedFifoMode) 
m 1/00: Dedicated Transmit FIFO Operation 
not enabled. 
ш 1'b1: Dedicated Transmit FIFO Operation 
enabled. 


SESSENDFLTR [24] 1'b0 * 1’b0: No filter 
* 1'b1: Filter 

BVALIDFLTR [23] 150 • 1’b0: No filter 
• 1’b1: Filter 

AVALIDFLTR [22] 150 • 1'b0: No filter 
* 1’b1: Filter 


VBUSVALIDFLTR [21] RO |190 | “1750: No filter 
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ки [20] “1750: No filter 
“171: Filter 

NUMCTLEPS [19:16] Number of Device Mode Control Endpoints 
in Addition to Endpoint 0 (NumCtlEps) 
Range: 0-15 


PHYDATAWIDTH [15:14] 2'b10 UTMI+ PHY/ULPI-to-Internal ОТМ + 
Wrapper Data Width (PhyDataWidth) When 
a ULPI PHY is used, an internal wrapper 
converts ULPI to UTMI+. 
п 2000: 8 bits 
m 2'b01: 16 bits 
п 2010: 8/16 bits, software selectable 
m Others: Reserved 


вя ано 
АНВЕВЕО [5] 1’b1 Minimum AHB Frequency Less Than 60 
MHz (AhbFreq) 
m 100: No 
m 101: Yes 
ENABLEPWROPT [4] 1’b0 Enable Partial Power Down 
m 10: Partial Power Down Not Enabled 
m 101: Partial Power Down Enabled 
NUMDEVPERIOEPS | [3:0] 4'h1 Number of Device Mode Periodic IN 
Endpoints (NumDevPerioEps) 
Range: 0-15 


7.1.4.2.18 HPTXFSIZ 
Description: (Host Periodic Transmit FIFO Size Register) 


0x0100 Host Periodic Transmit FIFO Size Register(0200 OC6E) HPTXFSIZ 


| ви | 31 | зо | 29 | 20 | 27 | 26 | 25 [24 | 23 | 22 | 21 [20 | ю | 18 | 17 | 16] 


PTxFSize 


ese ВС С О О ОС ОС СО r ОС С СО ОС ИС o= 
ви | пе | С а С СЗ (а Е ОСЗ ОСЗ ЗИ ЕЕ ССВ 


PTxFStAddr 


Type 


Type Reset Description 
Value 
PTxFSize [31:16] 16'b200 | Host Periodic TxFIFO Depth (PTxFSize) 
This value is in terms of 32-bit words. 
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m Minimum value is 16 

ш Maximum value is 32,768 The power-on 
reset value of this register is specified as the 
Largest Host Mode Periodic Tx Data FIFO 
Depth 

you can write a new value in this field. 
Programmed values must not exceed the 
power-on value . 


PTxFStAddr [15:0] 16'bC6E | Host Periodic TxFIFO Start Address 
(PTxFStAddr) The power-on reset value of 
this register is the sum of the Largest Rx 
Data FIFO Depth and Largest Non-periodic 
Tx Data FIFO Depth 
m OTG RX DFIFO DEPTH + 
OTG TX HNPERIO DFIFO DEPTH 
you can write a new value in this 
field.Programmed values must not exceed 
the power-on value 


7.1.4.2.19 DPTXFSIZn 
Description: (Device IN Endpoint Transmit FIFO Size Register n) 


IN Endpoint Tx FIFO Size n DPTXFSIZn 


| ви зт | зо | 29 | 26 [27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | te | 17 | 16] 


INEPnTxFDep 


16'h300 


LIJ ШШШ ШИ si 
ИТЕ ПИ ПИ Е АКЕЛ ПО ЕВ Е Е ЗВ ЗВ ПЗ В ПИ ВК 


0x0104h+(n-1)*04 
h 


INEPnTxFStAddr 


Type RW 


Type Reset Description 
Value 


ER [31:16] | RW 16'h300 | ІМ Endpoint TxFIFO Depth (INEPnTxFDep) 
This value is in terms of 32-bit words. 
Minimum value is 16 Maximum value is 
32,768 The power-on reset value of this 
register is specified as the Largest IN 
Endpoint FIFO number Depth. 
you can write a new value in this field. 
Programmed values must not exceed the 
power-on value 

INEPNTXFSTADDR | [15:0] 161300 | IN Endpoint FIFO7 Transmit RAM Start 
Address (INEPnTxFStAddr) This field 
contains the memory start address for IN 
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endpoint Transmit FIFOn (0 < n <= 15). The 
power-on reset value of this register is 
calculated according to the following 
formula: OTG. RX DFIFO DEPTH + SUM 
of OTG TX DINEP DFIFO DEPTH "x 
(where x = 0 to n — 1) If at POR the 
calculated value (C) exceeds 65535, then 
the Reset value becomes Reset Value(A) = 
(C — 65536). Example: If start address of IN 
endpoint FIFO 1 is 

ота RX DFIFO DEPTH + 

ота TX DINEP DFIFO DEPTH . 0 and 
start address of IN endpoint FIFO 2 is 

ота RX DFIFO DEPTH + 

ота TX DINEP DFIFO DEPTH 0+ 
OTG TX DINEP DFIFO DEPTH 1. 


If you have calculated or programmed a new 
value for RxFIFO depth or TX FIFO depths, 
you can program their values according to 
the above formula. Programmed values 
must not exceed the power-on value. 


7.1.4.2.20 HCFG 
Description: (Host Configuration Register) 


0x0400 Host Configuration Register HCFG 


| Bt [st | зо | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 |21 | 20 | 19 |18 | 17 | 16, 


d PerS Des 
Tim Е Reserved ched FrListEn M Reserved 
Ena 


ResValid SSu | FSLSPclkSel 
рр 


Туре 


Туре Reset Description 
Value 


inr АЗИЯ [31] Mode Change Ready Timer Enable 
(ModeChTimEn) This bit is used to enable 
or disable the host core to wait for 200 PHY 
clock cycles at the end of Resume to 
change the opmode signal to the PHY to 00 
after Suspend or LPM. 
m 1'bO: The Host core waits for either 200 
PHY clock cycles or a linestate of SEO at the 
end of resume to change the opmode from 
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2'b10 to 2'b00. 

и 1'b1: The Host core waits only for a 
linestate of SEO at the end of resume to 
change the opmode from 2'b10 to 2000. 


22 |1 09 вава 00-5 


PerSchedEna [26] RW 1'b0 Enable Periodic Scheduling (PerSchedEna) 
Applicable in Scatter/Gather DMA mode 
only. Enables periodic scheduling within the 
core. Initially, the bit is reset. The core will 
not process any periodic channels. As soon 
as this bit is set, the core will get ready to 
start scheduling periodic channels. In non 
Scatter/Gather DMA mode, this bit is 
reserved. 

FrListEn [25:24] | RW 2'b00 Frame List Entries (FrListEn). The value in 
the register specifies the number of entries 
in the Frame list. This field is valid only in 
Scatter/Gather РМА mode. , 2'b00: 8 
Entries * 2'b01:16 Entries * 2'b10: 32 
Entries * 2'b11: 64 Entries In modes other 
than Scatter/Gather DMA mode, these bits 
are reserved. 


DescDMA [23] RW 1'b0 Enable Scatter/gather DMA in Host mode 
(DescDMA), the application can set this bit 
during initialization to enable the 
Scatter/Gather DMA operation. NOTE: This 
bit must be modified only once after a reset. 
The following combinations are available for 
programming: 
= GAHBCFG.DMAEn=0, 
HCFG.DescDMA-0 => Slave mode 
= GAHBCFG.DMAEn-0, 
HCFG.DescDMA-1 => Invalid 
= GAHBCFG.DMAEn=1, 
HCFG.DescDMA-0 => Buffered ОМА mode 
mg GAHBCFG.DMAEn=1, 
HCFG.DescDMA-1 => Scatter/Gather ОМА 
mode In non Scatter/Gather DMA mode, 
this bit is reserved. 


CAN “с 9 |“ | ((( 


ResValid [15:8] | RW 8'd2 Resume Validation Period (ResValid) This 
field is effective only when 
HCFG.Ena32KHzS is set. It controls the 
resume period when the core resumes from 
suspend. The core counts the ResValid 
number of clock cycles to detect a valid 
resume when this is set. 

Ena32KHzS [7] RW 150 Enable 32-KHz Suspend Mode 
(Ena32KHzS) This bit can only be set if the 
USB 1.1 Full-Speed Serial Transceiver 
Interface has been selected. If USB 1.1 
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Full-Speed Serial Transceiver Interface has 
not been selected, this bit must be zero. 
When the USB 1.1 Full-Speed Serial 
Transceiver Interface is chosen and this bit 
is set, the core expects the 48-MHz PHY 
clock to be switched to 32 KHz during a 
suspend. 


ua [Rese 


FSLSSupp [2] тро FS- and LS-Only Support (FSLSSupp) The 
application uses this bit to control the core's 
enumeration speed. Using this bit, the 
application can make the core enumerate as 
a FS host, even if the connected device 
supports HS traffic. Do not make changes to 
this field after initial programming. m 1'bO: 
HS/FS/LS, based on the maximum speed 
supported by the connected device m 1'b1: 
FS/LS-only, even if the connected device 
can support HS 


FSLSPclkSel [1:0] | RW 250 FS/LS PHY Clock Select (FSLSPclkSel) 
When the core is in FS Host mode 
п 2’b00: Internal PHY clock is running at 
30/60 MHZ (For UTMI+/ULPI PHY 
Interfaces) 
п 2’b01: Internal PHY clock is running at 
48MHZ (For 1.1 FS transceiver Interface) 
ш Others: Reserved When the core is in LS 
Host mode 
п 2'b00: Internal PHY clock is running at 
30/60 MHZ (For UTMI+/ULPI PHY 
Interfaces) 
m 2010: Internal PHY clock is running at 6 
MHZ and the external clock is running at 
48MHZ. When you select a 6 MHz clock 
during LS Mode, you must do a soft reset 
(for 1.1 FS transceiver Interface) 
= Others: Reserved Notes: 
п When Core in FS mode, the internal and 
external clocks have the same frequency. 
п When Core in LS mode, - If FSLSPclkSel 
= 2'b00: Internal and external clocks have 
the same frequency - If FSLSPcIkSel = 
2'b10: Internal clock is divided by eight 
version of external 48 MHz clock 
(utmifs сіК). 


7.1.4.2.21 HFIR 
Description: (Host Frame Interval Register) 
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Pe [s o | o | |» |» [9 | [2 [и [и | пе [e [ | - 


HFI 
Reserved RRId 
Ctrl 


Егіпі 


Туре 


Ма Туре Reset Description 
Value 


— [16] Reload Control сое NN This bit allows 
dynamic reloading of the HFIR register 
during runtime. “170: The HFIR cannot be 
reloaded dynamically *1'b1: the HFIR can 
be dynamically reloaded during runtime. 
This bit needs to be programmed during 
initial configuration and its value must not be 
changed during runtime. 


PerSchedEna [26] Enable Periodic Scheduling (PerSchedEna) 
Applicable in Scatter/Gather DMA mode 
only. Enables periodic scheduling within the 
core. Initially, the bit is reset. The core will 
not process any periodic channels. As soon 
as this bit is set, the core will get ready to 
start scheduling periodic channels. In non 
Scatter/Gather DMA mode, this bit is 
reserved. 


Frint [15:0] 16'hea60 | Frame Interval (Frint) The value that the 
application programs to this field specifies 
the interval between two consecutive SOFs 
(FS) or micro-SOFs (HS) or Keep-Alive 
tokens (LS). This field contains the number 
of PHY clocks that constitute the required 
frame interval. The default value set in this 
field for a FS operation when the PHY clock 
frequency is 60 MHz. The application can 
write a value to this register only after the 
Port Enable bit of the Host Port Control and 
Status register (HPRT.PrtEnaPort) has 
been set. If no value is programmed, the 
core calculates the value based on the PHY 
clock specified in the FS/LS PHY Clock 
Select field of the Host Configuration 
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register (HCFG.FSLSPclkSel). Do not 
change the value of this field after the initial 
configuration. 


m 125 us * (PHY clock frequency for HS) 
m 1 ms * (PHY clock frequency for FS/LS) 


7.1.4.2.22 HFNUM 
Description: (Host Frame Number/Frame Time Remaining Register) 


Host Frame Number/Frame Time Remainng 
Register(0003 ffff) 


| в | at (зо | 20 | 20 | 27 | 26 | 25 | 24 | 2 | 22 | 21 | 20 | 19 | 16 | 17 | 16] 


0х0408 


FrRem 


w w 
| ППИ ПА ПИ А ЗВ ЕЕ А T АЗ 
| XIKI!INGIIIIIIIIIIIIIII€IŠITTPgTIWŠIƏI$II9NNIGGGGGGHIIHI 


FrNum 


Type 


ЕШЕШЕШ: C 005 ЛЕ ЫЕ ЕВ А Н 


Туре Reset Description 
Value 


nr ia [31:16] Frame Time Remaining (FrRem) Indicates 
the amount of time remaining in > current 
microframe (HS) or frame (FS/LS), in terms 
of PHY clocks. This field decrements on 
each PHY clock. When it reaches zero, this 
field is reloaded with the value in the Frame 
Interval register and a new SOF is 
transmitted on the USB. 

FrNum [15:0] 16'h3FFF | Frame Number (FrNum) This field 
increments when a new SOF is transmitted 
on the USB, and is reset to 0 when it 
reaches 16'h3FFF. 


7.1.4.2.23 HPTXSTS 
Description: (Host Periodic Transmit FIFO/Queue Status Register) 
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Host Periodic Transmit FIFO/Queue Status 
Register(0008_0200) HPTXSTS 


| в | at (зо | 29 | 20 | 27 | 26 | 25 | 24 | 25 | 22 | 21 | 20 | 19 [18 | 17 | 16] 
|Nme| — Pat | |( || 


РТхОТор PTxQSpcAvail 


0x0410 


Type 


w w re eee 
Reset | o | о [ооо [ооо о о о о [то 
ИЗЕЛ Е ЕЕ ЗВ С ЗА ЕЕ СЕ 


PTxFSpcAvail 


ЕІЛЕНЕНЕНЕНЕНЕН ЕНЕНЕНЕНЕНЕНЕНЕНЕН 


Туре Reset Description 
Value 


== [31:24] 16'h8 Top of the Periodic Transmit Request 
Queue (PTxQTop) This indicates the entry 
in the Periodic Tx Request Queue that is 
currently being processes by the MAC. This 
register is used for debugging. 

m Bit [31]: Odd/Even (micro)frame - 1'50: 
send in even (micro)frame - 1'b1: send in 
odd (micro)frame 

п Bits [30:27]: Channel/endpoint number 
m Bits [26:25]: Type 

- 2600: IN/OUT 

- 2501: Zero-length packet 

- 2510: С РИТ 

- 2511: Disable channel command 

п Bit [24]: Terminate (last entry for the 
selected channel/endpoint) 

PTxQSpcAvail [23:16] Periodic Transmit Request Queue Space 
Available (PTxQSpcAvail) Indicates the 
number of free locations available to be 
written in the Periodic Transmit Request 
Queue. This queue holds both IN and OUT 
requests. 

m 810: Periodic Transmit Request Queue is 
full 

m 8'h1: 1 location available 

m 812: 2 locations available 

m 7: N locations available (0 = n < 16) 

= Others: Reserved 


PTxFSpcAvail [15:0] 16'h0 Periodic Transmit Data FIFO Space 
Available (PTxFSpcAvail) Indicates the 
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number of free locations available to be 
written to in the Periodic TxFIFO. Values are 
in terms of 32-bit words 


m 16'h0: Periodic TxFIFO is full 

и 16'h1: 1 word available 

m 16'h2: 2 words available 

m 16'hz n words available (where 0 = п 
32,768) 

п 16'h8000: 32,768 words available 


m Others: Reserved 


7.1.4.2.24 HAINT 
Description: (Host All Channels Interrupt Register) 


в а ао | Ге Га Га Га а Га аа Га || ет | те. 


Reserved 


Type 


ы зу ta 
Е.ЗЕЗЕЗЕЛЕНЕНМЕЖЕНЕЛИЗБИЕЛЕЛЕЖЕНЕШЕН 
rei m s ЕЕ ЕЕЕЕНЕ ШЕСІ 
те зм 


HAINT 


Ма Туре Reset Description 
Value 


HAINT [15:0] 1610 Channel Interrupts мы One bit per 
channel: Bit 0 for Channel 0, bit 15 for 
Channel 15 


7.1.4.2.25 HAINTMSK 
Description: (Host All Channels Interrupt Mask Register) 
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Cm [spp [m | |» |» [и [э | [и [и s [s [s [ - 


Reserved 


|-_____. .__-_- єє __- - = 
ЕССЕ Е АИА Е Е ИЕ В Е И ЕИ ЕА 
risun ЗА ЗАТ Е ЕВЕ И ERIT СЗ 


HAINTMsk 


^ 
н | ОС С ОСЗ ОС ОС О ОС ОС ОС С СО ОСЗ ОСЗ ОС С 


Туре Reset Description 
СНЕ 


вме | 1 ДЕСЕН 0 Resewed | 


а [15: — ---- һ0 Channel Interrupt Mask (HAINTMsk) One 
bit per channel: Bit 0 for channel 0, bit 15 for 
channel 15 


7.1.4.2.26 HFLBADDR 
Description: (Host All Channels Interrupt Mask Register) 


Host Frame List Base Address Register(0000_0000) 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


SADDROFFRLIST 
Mee ___ — 
ES ES EES Cn n s 


SADDROFFRLIST 


Ші 
" 
вези o o С ОС ОС ОС О ОСТ ОС ОС С СО ОСЗ ОСЗ ОС СО 


Туре Reset Description 
Value 
— [31:0] Тһе starting address of the Frame list. This 
register is used only for Isochronous and 
Interrupt Channels. 


7.1.4.2.27 HPRT 
Description: (Host Port Control and Status Register) 
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Host Frame List Base Address Register(0000 0000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


PrtTs 


Reserved PrtSpd ІСІ 


Туре 


Res 
РИР PrtR PrtS 
= UT ЕС Ls 


Ма Туре Reset | Description 
Value 


= — [18:17] Port Speed (PrtSpd) Indicates the speed 
of the device attached to this port. 
m 2000: High speed 
m 2'b01: Full speed 
m 2'b10: Low speed 
m 2'b11: Reserved 


PrtTstCtl [16:13] | RW Port Test Control (PrtTstCtl) Тһе 
application writes a nonzero value to this 
field to put the port into a Test mode, and 
the corresponding pattern is signaled on 
the port. 

ш 4720000: Test mode disabled 

п 4'b0001: Test J mode 

m 4'b0010: Test К mode 

m 4'b0011: Test SEO МАК mode 
m 4'b0100: Test Packet mode 

m 4'b0101: Test Force Enable 

= Others: Reserved 


PrtPwr [12] RW SC 1'b0 Port Power (PrtPwr) The application uses 
this field to control power to this port (write 
1'b1 to set to 101 and write 1'bO to set to 
1'b0), and the core can clear this bit on an 
over current condition. 

m 100: Power off 
и 1'b1: Power on 
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PrtLnSts [11:10] Port Line Status (PrtLnSts) Indicates the 
current logic level USB data lines 
m Bit [10]: Logic level of D+ 
m Bit [11]: Logic level of D— 


—— Port Reset (PrtRst) When the application 
sets this bit, a reset sequence is started 
on this port. The application must time the 
reset period and clear this bit after the 
reset sequence is complete. 

m 1'bO: Port not in reset 

и 1'b1: Port in reset 

To start a reset on the port, the application 
must leave this bit set for at least the 
minimum duration mentioned below, as 
specified in the USB 2.0 specification, 
Section 7.1.7.5. The application can leave 
it set for another 10 ms in addition to the 
required minimum duration, before 
clearing the bit, even though there is no 
maximum limit set by the USB standard. 

m High speed: 50 ms 

m Full speed/Low speed: 10 ms 


PrtSusp [7] R WS SC 1'b0 Port Suspend (PrtSusp) The application 
sets this bit to put this port in Suspend 
mode. The core only stops sending SOFs 
when this is set. To stop the PHY clock, 
the application must set the Port Clock 
Stop bit, which asserts the suspend input 
pin of the PHY. The read value of this bit 
reflects the current suspend status of the 
port. This bit is cleared by the core after a 
remote wakeup signal is detected or the 
application sets the Port Reset bit or Port 
Resume bit in this register or the 
Resume/Remote Wakeup Detected 
Interrupt bit or Disconnect Detected 
Interrupt bit in the Core Interrupt register 
(GINTSTS.WkUpInt or 
GINTSTS.Disconnlnt, respectively). 

m 100: Port not in Suspend mode 
m 1'b1: Port in Suspend mode 


PrtRes RW SS SC | 1’b0 Port Resume (PrtRes) The application 
sets this bit to drive resume signaling on 
the port. The core continues to drive the 
resume signal until the application clears 
this bit. If the core detects a USB remote 
wakeup sequence, as indicated by the 
Port Resume/Remote Wakeup Detected 
Interrupt bit of the Core Interrupt register 
(GINTSTS.WkUpInt), the core starts 
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driving resume signaling without 
application intervention and clears this bit 
when it detects a disconnect condition. 
The read value of this bit indicates 
whether the core is currently driving 
resume signaling. 


п 100: No resume driven 
a 1061: Resume driven 


When LPM is enabled and the core is in 
the L1 (Sleep) state, setting this bit results 
in the following behavior: The core 
continues to drive the resume signal until 
a pre-determined time specified in the 
GLPMCFG.HIRD Thres[3:0] field. If the 
core detects a USB remote wakeup 
sequence, as indicated by the Port L1 
Resume/Remote L1 Wakeup Detected 
Interrupt bit of the Core Interrupt register 
(GINTSTS.L1WkUpiInt), the core starts 
driving resume signaling without 
application intervention and clears this bit 
at the end of the resume. The read value 
of this bit indicates whether the core is 
currently driving resume signaling. 


п 100: No resume driven 


m 1'b1: Resume driven 


PrtOvrCurrChng оо Port Overcurrent Change 


(PrtOvrCurrChng) The core sets this bit 
when the status of the Port Overcurrent 
Active bit (bit 4) in this register changes. 


PrtOvrCurrAct Port Overcurrent Active (PrtOvrCurrAct) 
Indicates the overcurrent condition of the 
port. 

m 100: No overcurrent condition 


п 1'b1: Overcurrent condition 


PrtEnChng 55. Port Enable/Disable Change (PrtEnChng) 
The core sets this bit when the status of 
the Port Enable bit [2] of this register 
changes. 


PrtEna [2] R SS SC WC Port Enable (PrtEna) A port is enabled 
only by the core after a reset sequence, 
and is disabled by an overcurrent 
condition, a disconnect condition, or by 
the application clearing this bit. The 
application cannot set this bit by a register 
write. It can only clear it to disable the port. 
This bit does not trigger any interrupt to 
the application. 

m 170: Port disabled 
и 1'b1: Port enabled 

PrtConnDet [1] В SS WC 1’b0 Port Connect Detected (PrtConnDet) The 
core sets this bit when a device 
connection is detected to trigger an 
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interrupt to the application using the Host 
Port Interrupt bit of the Core Interrupt 
register (GINTSTS.Prtint). The application 
must write a 1 to this bit to clear the 
interrupt. 


PrtConnSts 1'b0 Port Connect Status (PrtConnSts) 
m 0: No device is attached to the port. 
m 1: А device is attached to the port. 


7.1.4.2.28 HCCHARn 
Description: (Host Channel-n Characteristics Register) 


0x0500 + n*20 Host Channel-n Characteristics Register(0000 0000) HCCHARn 


| S | з1 | 20 | 20 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | v8 | 17 | 16 | 
1$ 


СНЕ | СПО 


ña ЈЕ МС/ЕС ЕРТуре 


Туре Reset | Description 
Value 


ior i [31] R WS SC тро Channel Enable (ChEna) When 
Scatter/Gather aer is enabled 
m 1'bO: Indicates that the descriptor 
structure is not yet ready. 
m 1'b1: Indicates that the descriptor 
structure and data buffer with data is setup 
and this channel can access the 
descriptor. When Scatter/Gather mode is 
disabled This field is set by the application 
and cleared by the OTG host. 
m 1/00: Channel disabled 
m 1'b1: Channel enabled 


ChDis [30] R WS SC SS Channel Disable (ChDis) The application 
sets this bit to stop transmitting/receiving 
data on a channel, even before the 
transfer for that channel is complete. The 
application must wait for the Channel 
Disabled interrupt before treating the 
channel as disabled. 
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OddFrm 5 | Odd Frame (OddFrm) This field is set 
(reset) by the application to indicate that 
the OTG host must perform a transfer in 
an odd (micro)frame. This field is 
applicable for only periodic (isochronous 
and interrupt) transactions. 


m 100: Even (micro)frame 
m 1'b1: Odd (micro)frame 


This field is not applicable for 
Scatter/Gather DMA mode and need not 
be programmed by the application and is 
ignored by the core. 


DevAddr [28:22] | R W Device Address (DevAddr) This field 
selects the specific device serving as the 
data source or sink. 


[21:20] | R W I Multi Count (МС) / Error Count (EC) When 
the Split Enable bit of the Host Channel-n 
Split Control register (HCSPLTn.SpltEna) 
is reset (1'bO), this field indicates to the 
host the number of transactions that must 
be executed per microframe for this 
periodic endpoint. For non periodic 
transfers, this field is used only in DMA 
mode, and specifies the number packets 
to be fetched for this channel before the 
internal DMA engine changes arbitration. 


m 2500: Reserved This field yields 
undefined results. 


m 20501: 1 transaction 


m 2010: 2 transactions to be issued for 
this endpoint per microframe 


m 2'b11: З transactions to be issued for 
this endpoint per microframe When 
HCSPLTn.SpltEna is set (1'b1), this field 
indicates the number of immediate retries 
to be performed for a periodic split 
transactions on transaction errors. This 
field must be set to at least 2001. 


[19:18] | R W | Endpoint Type (EPType) Indicates the 
transfer type selected. 
m 2000: Control 
m 2001: Isochronous 
m 2'b10: Bulk 
m 2b11: Interrupt 


LSpdDev = | Low-Speed Device (LSpdDev) This field is 
set by the application to indicate that this 
channel is communicating to a low-speed 
device. The application must program this 
bit when a low speed device is connected 
to the host through an FS HUB. The HS 
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OTG Host core uses this field to drive the 
XCVR . SELECT signal to 2’b11 while 
communicating to the LS Device through 
the FS hub. 

Note: In a peer to peer setup, the HS OTG 
Host core ignores this bit even if itis set by 
the application software. 


a — 


— [15] Endpoint Direction (EPDir) Indicates 
whether the transaction is IN or OUT. 
m 160: OUT 
m 1b1: IN 


EPNum [14:11] | R W Endpoint Number (EPNum) Indicates the 
endpoint number on the device serving as 
the data source or sink. 

MPS [10: RW | 


Maximum Packet Size (МР5) Indicates 
the maximum packet size of the 
associated endpoint. 


7.1.4.2.29 HCSPLTn 
Description: (Host Channel-n Split Control Register) 


0х0504+п*20 Host Frame List Base Address Register(0000 0000) HCSPLTn 


Type Reset Description 
Value 
loan [31] 1'b0 Split Enable (SpltEna) The application sets 
this field to indicate that this channel is 
enabled to perform split transactions. 


CompSplt [16] RW тро Do Complete Split (CompSplt) The 
application sets this field to request the OTG 
host to perform a complete split transaction. 


[15:14] Transaction Position (XactPos) This field is 
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used to determine whether to send all, first, 
middle, or last payloads with each OUT 
transaction. 2'b11: All. This is the entire data 
payload is of this transaction (which is less 
than or equal to 188 bytes). 

п 2010: Begin. This is the first data payload 
of this transaction (which is larger than 188 
bytes). 

п 2000: Mid. This is the middle payload of 
this transaction (which is larger than 188 
bytes). 

п 2001: End. This is the last payload of this 
transaction (which is larger than 188 bytes). 


HubAddr [13:7] | R Hub Address (HubAddr) This field holds the 
device address of the transaction 
translator's hub. 

PrtAddr RW 780 Port Address (PrtAddr) This field is the port 
number of the recipient transaction 
translator. 


7.1.4.2.30 HCINTn 
Description: (Host Channel-n Interrupt Register? 


0х0508+п*20 Host Channel-n Interrupt Register(0000 0000) HCINTn 


| ви [si [30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 


EU BNA | Data | Frm | выЕ | Хас ie STA | AHB | ChHI 
Reserved СТ Intr ME ovn rr Err LL Err td 
ERR 


Type RS | RS R_S B B 
icd 5 М 5 w B B 
с с ~ cai = с KX ES 


Type Reset Description 
Value 


— [13] Н SS WC аи À rollover interrupt 
(DESC LST ROLLIntr) This bit is valid only 
when Scatter/Gather DMA mode is 
enabled. The core sets this bit when the 
corresponding channel's descriptor list rolls 
over. For non Scatter/Gather DMA mode, 
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XCS XACT ERR [12] R SS WC | 150 Excessive Transaction Error 

(XCS ХАСТ ERR) This bit is valid only 
when Scatter/Gather DMA mode is 
enabled. The core sets this bit when 3 
consecutive transaction errors occurred on 
the USB bus. XCS XACT ERR will not be 
generated for Isochronous channels. For 
non Scatter/Gather DMA mode, this bit is 
reserved. 

BNAIntr BNA (Buffer Not Available) Interrupt 


(BNAIntr) This bit is valid only when 
Scatter/Gather DMA mode is enabled. The 
DataTglErr В SS WC 
FrmOvrun RH SS WC 


core generates this interrupt when the 
d R SS WC 
XactErr É 


descriptor accessed is not ready for the 
[ 
[ R_SS WC 
[ 
[ 


reserved. 


Data Toggle Error (DataTglErr) In 
Scatter/Gather DMA mode, the interrupt 
due to this bit is masked in the core. 


Frame Overrun (FrmOvrun) In 
Scatter/Gather DMA mode, the interrupt 
due to this bit is masked in the core 


Babble Error (BblErr) In Scatter/Gather 
DMA mode, the interrupt due to this bit is 
masked in the core. 


1'b0 Transaction Error (XactErr) Indicates one of 
the following errors occurred on the USB. 
в CRC check failure 
m Timeout 
m Bit stuff error 
m False EOP In Scatter/Gather DMA mode, 


the interrupt due to this bit is not set. 


NYET Response Received Interrupt 
(NYET) In Scatter/Gather DMA mode, the 
interrupt due to this bit is masked in the 
core. 


Core to process. BNA will not be generated 
for Isochronous channels. For non 
7] 
R SS WC 
5] R SS WC 
4] 
] 


> 
О 
A^ 


ACK Response Received/Transmitted 
Interrupt (ACK) In Scatter/Gather DMA 
mode, the interrupt due to this bit is masked 
in the core. 


NAK Response Received Interrupt (NAK) In 
Scatter/Gather DMA mode, the interrupt 
due to this bit is masked in the core. 


Scatter/Gather DMA mode, this bit is 
i R SS WC 
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STALL Response Received Interrupt 
(STALL) In Scatter/Gather DMA mode, the 
interrupt due to this bit is masked in the 
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АНВЕТ Н SS WC AHB Error (AHBErr) This is generated only 
in DMA mode when there is an AHB error 
during AHB read/write. The application can 
read the corresponding channel's DMA 
address register to get the error address. 


ChHltd R SS WC Channel Halted (ChHltd) In non 
Scatter/Gather DMA mode, it indicates the 
transfer completed abnormally either 
because of any USB transaction error or in 
response to disable request by the 
application or because of a completed 
transfer. In Scatter/Gather DMA mode, this 
indicates that transfer completed due to any 
of the following 
m EOL being set in descriptor 
m AHB error 
m Excessive transaction errors 
m In response to disable request by the 
application 
m Babble 
m Stall 


XferCompl R SS WC | 150 Transfer Completed (XferCompl) For 
Scatter/Gather DMA mode, it indicates that 
current descriptor processing got completed 
with IOC bit set in its descriptor. In non 
Scatter/Gather DMA mode, it indicates that 
Transfer completed normally without any 
errors. 


7.1.4.2.31 HCINTMSKn 
Description: (Host Channel-n Interrupt Mask Register? 


0x050C+n*20 Host Channel-n Interrupt Mask Register(0000_0000) HCINTMSKn 


| ви | a1 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 21 | 20 [19 | 18 | 17 | 16 | 
о, о 4 — 


Reserved 


Xfer 
BblE | Xact AHB | ChHI 
Nyet Ack Nak Stall Com 
- Е Ы s B P d 


77 ë EXEILALALACALALALI SLAP ALL 
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Type Reset | Description 
Value 
|. HBEMI|RO |0 шы o 


DESC LST ROLLIntrMsk | [13] RW TbO | Descriptor rollover interrupt Mask register 
(DESC LST ROLLIntrMsk) This bit is 
valid only when Scatter/Gather DMA 
mode is enabled. In non Scatter/Gather 
DMA mode, this bit is reserved. 

x e |н” [ío |және / 


150 | ВМА (Buffer Not Available) Interrupt 
mask register (BNAIntrMsk) This bit is 
valid only when Scatter/Gather DMA 
mode is enabled. In non Scatter/Gather 
DMA mode, this bit is reserved 


Data Toggle Error Mask (DataTglErrMsk) 
This bit is not applicable in Scatter/Gather 
DMA mode. 


Frame Overrun Mask (FrmOvrunMsk) 
This bit is not applicable in Scatter/Gather 
DMA mode. 


Babble Error Mask (BblErrMsk) This bit is 
not applicable in Scatter/Gather DMA 
mode. 


XactErrMsk [7] RW | Transaction Error Mask (XactErrMsk) 
This bit is not applicable in Scatter/Gather 
DMA mode 

NyetMsk RW | NYET Response Received Interrupt 
Mask (NyetMsk) This bit is not applicable 
in Scatter/Gather DMA mode. 


AckMsk [5] B | АСК Response Received/Transmitted 
Interrupt Mask (AckMsk) This bit is not 
applicable in Scatter/Gather DMA mode. 


NakMsk [4] Ж | МАК Response Received Interrupt Mask 
(NakMsk) This bit is not applicable in 
Scatter/Gather DMA mode. 


StallMsk [3] = | STALL Response Received Interrupt 
Mask (StallMsk) This bit is not applicable 
in Scatter/Gather DMA mode. 


[2] = | AHB Error Mask (AHBErrMsk) Note: This 


bit is only accessible when 
OTG ARCHITECTURE = 2 


Channel Halted Mask 
Transfer Completed Mask 
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7.1.4.2.32 HCTSIZn 
Description: (Host Channel-n Transfer Size Register) 


0x0510--n*20 Host Channel-n Transfer Size Register(0000 0000) HCTSIZ 


ЕН АЕ И  ЕЯКЛЕЗ air 8 


XferSize 


Type Reset Description 
Value 


= [31] Do Ping (DoPng) This bit is used only for 
OUT transfers. Setting this field to 1 directs 
the host to do PING protocol. Note: Do not 
Set this bit for IN transfers. If this bit is set for 
IN transfers it disables the channel. 


[30:29] | RW 2'b00 PID (Pid) The application programs this field 
with the type of PID to use for the initial 
transaction. The host maintains this field for 
the rest of the transfer. 

п 2000: DATAO 

п 2001: ОАТА2 

п 2010: ОАТА1 

m 2011: MDATA (non-control)/SETUP 
(control) 

PktCnt [28:19] | RW 10°hO Packet Count (PktCnt) This field is 
programmed by the application with the 
expected number of packets to be 
transmitted (OUT) or received (IN). The host 
decrements this count on every successful 
transmission or reception of an OUT/IN 
packet. Once this count reaches zero, the 
application is interrupted to indicate normal 
completion. The width of this counter is 
specified as Width of Packet Counters 
during coreConsultant configuration 
(parameter 
OTG_PACKET_COUNT_WIDTH). 


XferSize [18:0] | ВМ 1980 Transfer Size (XferSize) For an OUT, this 
field is the number of data bytes the host 
sends during the transfer. For an IN, this 
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field is the buffer size that the application 
has Reserved for the transfer. The 
application is expected to program this field 
as an integer multiple of the maximum 
packet size for IN transactions (periodic and 


non-periodic).The width of this counter is 
specified as Width of Transfer Size 
Counters during coreConsultant 
configuration (parameter 

OTG TRANS COUNT WIDTH). 


7.1.4.2.33 HCDMAn 
Description: (Host Channel-n DMA Address Register) 


0x0514+n*20 Host Channel-n DMA Address Register(0000_0000) HCDMAn 


| в зт (зо | 29 | 20 | 27 | 26 | 25 | 24 | 25 | 22 | 21 | 20 | 19 | 1 | 17 | 16] 
LJ 


DMAAddr 


DMAAddr 


Type Reset Description 
Value 


= [31:0] ОМА Address (DMAAddr) This field holds 
the start 24 in the external memory 
from which the data for the endpoint must 
be fetched or to which it must be stored. 
This register is incremented on every AHB 
transaction. 


7.1.4.2.34 HCDMABn 
Description: (Host Channel-n ОМА Buffer Address Register) 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЕ ЛЕЛЕЛЕЛЕ 
мв 


DMABAddr 


Type Reset Description 
Value 


= [31:0] Holds the current buffer address. This 
register is updated as and when the data 
transfer for the corresponding end point is in 
progress. This register is present only in 
Scatter/Gather DMA mode. Otherwise this 
field is reserved. 


7.1.4.2.35 DCFG 
Description: (Device Configure) 


0x0800 Device Configuration Register(0000 0000) DCFGn 


| ви | з so [29 | 2 | 27 | 26 | 25 | 24 | 28 | 22 | 21 | 20 [№ [18 | 7 | 16 


Des 
ResValid PerSchintvl EPMisCnt Reserved 
A 


Te o ак — 
ЕЛЕЛЕДЕН 


2 
OU 
Reserved aa PerFrint 
hk 


Ма Туре Reset Description 
Value 
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ResValid [31:26] | R W i Resume Validation Period (ResValid) This 
field controls the period when the core 
resumes from a suspend. When this bit is 
set, the core counts for the ResValid 
number of clock cycles to detect a valid 
resume. This field is effective only when 
DCFG.Ena32KHzSusp is set. 


PerSchlntvl [25:24] | R W ! Periodic Scheduling Interval (PerSchlntvl) 
PerSchlntvl must be programmed only for 


Scatter/Gather DMA mode. Description: 


This field specifies the amount of time the 
Internal DMA engine must allocate for 
fetching periodic IN endpoint data. Based on 
the number of periodic endpoints, this value 
must be specified as 25,50 or 75% of 
(micro)frame. 


п When any periodic endpoints are active, 
the internal DMA engine allocates the 
specified amount of time in fetching periodic 
IN endpoint data. 

п When no periodic endpoints are active, 
then the internal DMA engine services 
non-periodic endpoints, ignoring this field. 
m After the specified time within a 
(micro)frame, the DMA switches to fetching 
for non-periodic endpoints. 

m 2200: 25% of (micro)frame. 

п 2'001: 50% of (micro)frame. 

п 2'b10: 75% of (micro)frame. 

п 2'b11: Reserved. 


DescDMA » | Enable Scatter/Gather ОМА іп Device mode 
(DescDMA). When the Scatter/Gather DMA 
option selected during configuration of the 
RTL, the application can set this bit during 
initialization to enable the Scatter/Gather 


DMA operation. NOTE: This bit must be 


modified only once after a reset. The 
following combinations are available for 
programming: 


[| 
GAHBCFG.DMAEn=0,DCFG.DescDMA=0 
=> Slave mode 


[| 
GAHBCFG.DMAEn=0,DCFG.DescDMA=1 
=> Invalid 

[| 
GAHBCFG.DMAEn=1,DCFG.DescDMA=0 
=> Buffered DMA mode 

[| 
GAHBCFG.DMAEn-1,DCFG.DescDMA-1 
=> Scatter/Gather ОМА mode 


EPMisCnt [22:18] | R W ! IN Endpoint Mismatch Count (EPMisCnt) 
This field is valid only in shared FIFO 
operation. The application programs this 
filed with a count that determines when the 
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core generates ап Endpoint Mismatch 
interrupt (GINTSTS.EPMis). The core loads 
this value into an internal counter and 
decrements it. The counter is reloaded 
whenever there is a match or when the 
counter expires. The width of this counter 
depends on the depth of the Token Queue. 
|_______|глајво |o [nes — —— y . 


EnDevOutNak [13] RW 1'b0 Enable Device OUT NAK (EnDevOutNak) 
This bit enables setting NAK for Bulk OUT 
endpoints after the transfer is completed 
when the core is operating in Device 
Descriptor DMA mode. 

m 100: The core does not set NAK after 
Bulk OUT transfer complete 

m 101: The core sets NAK after Bulk OUT 
transfer complete This bit is valid only when 
OTG EN DESC DMA == 191 

PerFrint [12:11] | R W Periodic Frame Interval (PerFrint) Indicates 
the time within a (micro)frame at which the 
application must be notified using the End 
Of Periodic Frame Interrupt. This can be 
used to determine if all the isochronous 
traffic for that (micro)frame is complete. 

п 2000: 80% of the (micro)frame interval 
m 2'b01: 8596 
и 2'b10: 90% 
m 2'b11: 95% 


DevAddr Device Address (DevAddr) The application 
must program this field after every 
SetAddress control command. 


Ena32KHzS 1 Enable 32-KHz Suspend Mode 
(Ena32KHzS) When the USB 1.1 
Full-Speed Serial Transceiver Interface is 
chosen and this bit is set, the core expects 
the 48-MHz PHY clock to be switched to 32 
KHz during a suspend. This bit can only be 
set if USB 1.1 Full-Speed Serial Transceiver 
Interface has been selected. If USB 1.1 
Full-Speed Serial Transceiver Interface has 
not been selected, this bit must be zero. 


NZStsOUTHShk | Non-Zero-Length Status OUT Handshake 
(NZStsOUTHShk) The application can use 
this field to select the handshake the core 
sends on receiving a nonzero-length data 
packet during the OUT transaction of a 
control transfer's Status stage. 

и 101: Send а STALL handshake on a 
nonzero-length status OUT transaction and 
do not send the received OUT packet to the 
application. 

m 100: Send the received OUT packet to 
the application (zero-length or 
nonzero-length) and send a handshake 
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based on the NAK and STALL bits for the 
endpoint in the Device Endpoint Control 
register. 


Device Speed (DevSpd) Indicates the speed 
at which the application requires the core to 
enumerate, or the maximum speed the 
application can support. However, the actual 
bus speed is determined only after the chirp 
sequence is completed, and is based on the 
speed of the USB host to which the core is 


connected. 

п 2000: High speed (USB 2.0 PHY clock is 
30 MHz or 60 MHz) 

п 2001: Full speed (USB 2.0 PHY clock is 
30 MHz or 60 MHz) 

m 2010: Low speed (USB 1.1 FS 
transceiver clock is 48 MHz) 


m 2'b11: Full speed (USB 1.1 FS transceiver 
clock is 48 MHz) 


7.1.4.2.36 DCTL 
Description: (Device Control) 


0x0804h Device Control(0000_0002) 


|.  DeweeConwofón op | ост 
| ви [st iso [29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | o0 | t9 | do | 17 | 16, 


= eee 


ЕС ЕС ЕВЕ EC 


ер” беке | жан сои | GNP | SFT 
eve PINN | Pin Ша ЛЫН 
N aK ЕЯ KST | AKS | co 


AA е е — 


Туре Reset Description 
Value 


n— - 7] Enable кез сс оп ВМА (EnContOnBNA) 
This bit enables the DWC otg core to 
continue on ВМА for Bulk OUT endpoints. 
With this feature enabled, when a Bulk OUT 
endpoint receives a BNA interrupt the core 
starts processing the descriptor that caused 
the ВМА interrupt after the endpoint 
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re-enables the endpoint. 


m 1'bO: After receiving BNA interrupt, the 
core disables the endpoint. When the 
endpoint is re-enabled by the application, 
the core starts processing from the 
DOEPDMA descriptor. 


m 1'b1: After receiving BNA interrupt, the 
core disables the endpoint. When the 
endpoint is re-enabled by the application, 
the core starts processing from the 
descriptor that received the BNA interrupt. 
This bit is valid only when 

ота EN DESC ОМА == 191. Ц is а 
one-time programmable after reset bit like 
any other DCTL register bits. 


NAKONBBLE = Set NAK automatically on babble 
(NakOnBble). The core sets NAK 
automatically for the endpoint on which 
babble is received. 


IGNRFRMNUM Ж Ignore frame number for isochronous 
endpoints in case of Scatter/Gather DMA 
(IgnrFrmNum) Do NOT program 
IgnrFrmNum bit to 1'b1 when the core is 
operating in Threshold mode. Note: 


* When Scatter/Gather DMA mode is 
disabled, this field is used by the application 
to enable periodic transfer interrupt. The 
application can program periodic endpoint 
transfers for multiple (micro)frames. 


- 0: Periodic transfer interrupt feature is 
disabled; the application must program 
transfers for periodic endpoints every 
(micro)frame 

- 1: Periodic transfer interrupt feature is 
enabled; the application can program 
transfers for multiple (micro)frames for 
periodic endpoints. 

In non-Scatter/Gather DMA mode, the 
application receives transfer complete 
interrupt after transfers for multiple 
(micro)frames are completed. 


[14:13] | R W Global Multi Count (GMC) GMC must be 
programmed only once after initialization. 
Applicable only for Scatter/Gather DMA 
mode. This indicates the number of packets 
to be serviced for that end point before 
moving to the next end point. It is only for 
non-periodic end points. 

п 2'b00: Invalid. 

m 2'001: 1 packet. 

ш 2010: 2 packets. 

и 2'b11: З packets. 

The value of this field automatically changes 
to 211 when DCFG.DescDMA is set to 1. 
When Scatter/Gather DMA mode is 
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disabled, this field is reserved and reads 
2600. 
ia 


PWRONPRGDONE [11] R_W 1’b0 The application uses this bit to indicate that 
register programming is completed after a 
wake-up from Power Down mode. 

CGOUTNAK [10] A write to this field clears the Global OUT 
NAK. 


SGOUTNAK A write to this field sets the Global OUT 
NAK. 
The application uses this bit to send a NAK 
handshake on all OUT endpoints. 
The application must set the this bit only 
after making sure that the Global OUT NAK 
Effective bit in the Core Interrupt Register 
(GINTSTS.GOUTNakEff) is cleared. 


CGNPINNAK WO A write to this field clears the Global 
Non-periodic IN NAK. 


SGNPInNak Set Global Non-periodic IN NAK 
(SGNPInNak) A write to this field sets the 
Global Non-periodic IN NAK.The application 
uses this bit to send a NAK handshake on 
all non-periodic IN endpoints. The core can 
also set this bit when a timeout condition is 
detected on a non-periodic endpoint in 
shared FIFO operation. The application 
must set this bit only after making sure that 
the Global IN NAK Effective bit in the Core 
Interrupt Register (GINTSTS.GINNakEff) is 
cleared. 

TSTCTL [6:4] R/W зро Test Control (TstCtl) 
п 3000: Test mode disabled 
m 35001: Test J mode 
m 30010: Test К mode 
m 30011: Test SEO МАК mode 
и 30100: Test Packet mode 
m 30101: Test Force Enable 
= Others: Reserved 

GOUTNAKSTS [3] 750 • 100: A handshake is sent based on the 
FIFO Status and the NAK and STALL bit 
settings. 
• 1'b1: No data is written to the RxFIFO, 
irrespective of space availability. Sends a 
NAK 
handshake on all packets, except on 
SETUP transactions. All isochronous OUT 
packets are dropped. 


GNPINNAKSTS [2] 1'b0 * 1'b0: A handshake is sent out based on the 
data availability in the transmit FIFO. 
* 1'b1: А NAK handshake is sent out on all 
non-periodic IN endpoints, irrespective of 
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SFTDISCON [1] The application uses this bit to signal the 
Usb otg core to do a soft disconnect. As 
long as this bit is set, the host does not see 
that the device is connected, and the device 
does not receive signals on the USB. The 
core stays in the disconnected state until the 
application clears this bit. 

The minimum duration for which the core 
must keep this bit set is specified in Table 
5.4. 

“1700: Normal operation. When this bit is 
cleared after a soft disconnect, the core 
drives the phy opmode o signal on the 
UTMI-+ to 2'b00, which generates a device 
connect event to the USB host. When the 
device is reconnected, the USB host 
restarts device enumeration. 

• 1'b1: The core drives the phy opmode о 
signal on the UTMI+ to 2901, which 
generates a device disconnect event to the 
USB host. 


RMTWKUPSIG ie When the application sets this bit, the core 
initiates remote signaling to wake the USB 
host. The application must set this bit to 
instruct the core to exit the Suspend state. 
As specified in the USB 2.0 specification, 
the application must clear this bit 1-15 ms 
after setting it. 


7.1.4.2.37 DSTS 
Description: (Device Status ) 


0x0808h Device Status(reset 0x0000_0002) 


Ма Туре Reset Description 
Value 
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SOFFN [21:8] 140 Frame ог Microframe Number of the 
Received SOF (SOFFN) When the core is 
operating at high speed, this field contains a 
microframe number. When the core is 
operating at full or low speed, this field 
contains a frame number. Note: This 
register may return a non zero value if read 
immediately after power on reset. In case 
the register bit reads non zero immediately 
after power on reset it does not indicate that 
SOF has been received from the host. The 
read value of this interrupt is valid only after 
a valid connection between host and device 
is established. 

ERRTICERR [3] 1'h0 Erratic Error (ErrticErr) The core sets this bit 
to report any erratic errors 
(phy. rxvalid i/phy rxvldh i or 
phy. rxactive i is asserted for at least 2 ms, 
due to PHY error) seen on the UTMI+. Due 
to erratic errors, the DWC. otg core goes 
into Suspended state and an interrupt is 
generated to the application with Early 
Suspend bit of the Core Interrupt register 
(GINTSTS.ErlySusp). If the early suspend is 
asserted due to an erratic error, the 
application can only perform a soft 
disconnect recover. 


ENUMSPD [2:1] Enumerated Speed (EnumSpd) Indicates 
the speed at which the DWC_otg core has 
come up after speed detection through a 
chirp sequence. 2'b00: High speed (PHY 
clock is running at 30 or 60 MHz) 

п 2001: Full speed (PHY clock is running at 
30 or 60 MHz) 

п 2010: Low speed (PHY clock is running at 
48 MHz, internal phy. clk at 6 MHz) 

п 2b11: Full speed (PHY clock is running at 
48 MHz) Low speed is not supported for 
devices using a UTMI+ PHY. 

SUSPSTS 1'b0 Suspend Status (SuspSts) In Device mode, 
this bit is set as long as a Suspend condition 
is detected on the USB. The core enters the 
Suspended state when there is no activity 
on the utmi linestate signal for an extended 
period of time. The core comes out of the 
suspend: 

п When there is any activity on the 

utmi linestate signal 

п When the application writes to the Remote 
Wakeup Signaling bit in the Device Control 
register (DCTL.RmtWkUpSig). 
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7.1.4.2.38 DIEPMSK 
Description: (Device In Endpoint Mask) 


0x0810h Device In Endpoint Mask(reset 0x0000 0000) 


о ие 
| st | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | zs | 22 [21 | 20 | 19 | 16 | 17 | 16 


Reserved 


NAK 
-E 


л Oo oof QAPALI 


Ма Туре Reset Description 
Value 


— = 1'h0 ССС — —— b0: Mask interrupt 
1'b1: Unmask = З 


BNAININTRMSK 1'bO n— 60: Mask interrupt 
1'b1: Unmask interrupt 

TXFIFOUNDRNMSK RAN 1'b0 1'b0: Mask interrupt 
1'b1: Unmask interrupt 


[ m fo | д 
INEPNAKEFFMSK [6] R/W 1’b0 1750: Mask interrupt 
1’b1: Unmask interrupt 
INTKNEPMISMSK [5] R/W 1’b0 1’b0: Mask interrupt 
1'b1: Unmask interrupt 
INTKNTXFEMPMSK | [4] R/W тро 1750: Mask interrupt 
1'b1: Unmask interrupt 
TIMEOUTMSK [3] RAN 1’b0 1’b0: Mask interrupt 
1’b1: Unmask interrupt 
AHBERRMSK [2] R/W 1’b0 1’b0: Mask interrupt 
1’b1: Unmask interrupt 
EPDISBLDMSK [1] R/W 1’b0 1’b0: Mask interrupt 
1’b1: Unmask interrupt 
XFERCOMPLMSK RAN 1'b0 1'b0: Mask interrupt 
1'b1: Unmask interrupt 
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7.1.4.2.39 DOEPMSK 
Description: (Device Out Endpoint Mask) 


0x0814h Device Out Endpoint Mask(reset 0х0000 0000) 


| DOEPMSK| 
| s | 31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 [21 | 20 | 19 |18 | iT |16, 


Reserved 


m emm mm 


Ма Туре Reset Description 
Value 


[31:15] Саға 17һ0 | Reserved | | 
n— [14] 1'b0 1'b0: Mask interrupt 
1'b1: Unmask interrupt 
NAKMSK [13] 1'b0: Mask interrupt 
1'b1: Unmask interrupt 
BBLEERRMSK [12] 1'b0 1'b0: Mask interrupt 
1'b1: Unmask interrupt 


[ ewm |99 ООО 
BNAOUTINTRMSK RW 1'b0 1'b0: Mask interrupt 

1'b1: Unmask interrupt 
OUTPKTERRMSK RAN 1'b0 1'b0: Mask interrupt 

1'b1: Unmask interrupt 
шт. 


BACK2BACKSETUP 1’b0: Mask interrupt 
161: Unmask ` — 


— 2 1'b0 эте соо ii: to control endpoints only. 
1’b0: Mask interrupt 
1'b1: Unmask interrupt 
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SETUPMSK [3] R/W 1’b0 Applies to control endpoints only. 
1’b0: Mask interrupt 
1’b1: Unmask interrupt 
AHBERRMSK [2] R/W 1’b0 1’b0: Mask interrupt 
1’b1: Unmask interrupt 


EPDISBLDMSK [1] R/W 1’b0 1’b0: Mask interrupt 
1’b1: Unmask interrupt 

XFERCOMPLMSK RAN 1'b0 1'b0: Mask interrupt 
1'b1: Unmask interrupt 


7.1.4.2.40 DAINT 
Description: (Device All Interrupt) 


Cm [s o [o o 7 [25 [5 [| [o [2 [ 8 [0 | 8 [8 [ e 


OutEPInt 


| Туре | 


InEpInt 


Type Reset Description 
Value 
= [31:16] 1610 One bit per OUT endpoint: 
Bit 16 for OUT endpoint 0, bit 31 for OUT 
endpoint 15 
INEPINT [15:0] 1650 One bit per ІМ Endpoint: 
Bit 0 for IN endpoint 0, bit 15 for endpoint 15 


7.1.4.2.41 DAINTMSK 
Description: (Device All Interrupt) 
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ЕТЕИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕЕ 
= — 


OutEpMsk 


| Туре | 


ІМЕРМ5К 


Мн. EI - 
Value 
OUTEPMSK [31:16] | RW 16'h0 One per OUT Endpoint: 
Bit 16 for OUT EP O0, bit 31 for OUT EP 15 
1’b0: Mask interrupt 
1’b1: Unmask interrupt 
INEPMSK [15:0] 1650 One bit per ІМ Endpoint: 
Bit 0 for IN EP 0, bit 15 for IN EP 15 
1’b0: Mask interrupt 
1'b1: Unmask interrupt 


7.1.4.2.42 DVBUSPULSE 
Description: (Device VBUS Pulsing Time Register ) 


Device VBUS Pulsing Time Register (0x0000_0000) 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
LEN 


Reserved 


RW 


ПЕ Е Е О В ЗВ УЕ УЕ 


Reserved DVBUSPulse 


Ма Туре Reset Description 
Value 


|_________ вала | во famo ЕО 
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DVBUSPulse [11:0] 12'h0 Device VBUS Pulsing Time (DVBUSPulse) 
Specifies the VBUS pulsing time during SRP. 
This value equals: VBUS pulsing time in PHY 
clocks / 1,024 The value you use depends 
whether the PHY is operating at 30 MHz 
(16-bit data width) or 60 MHz (8-bit data 
width). 


7.1.4.2.43 DTHRCTL 
Description: (Device Threshold Control Register) 


0x0830h Device Threshold Control Register (0х0000 0000) DTHRCTL 


| ви | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | to | 16 | 17 | 16 


Reserved AHBThrRatio TxThrLen 


Ма Туре Reset Description 
Value 


x СЕ Fo ЕСИ СЕ | 


ArbPrkEn [27] RW 1'h1 Arbiter Parking Enable (ArbPrkEn) This bit 
controls internal DMA arbiter parking for IN 
endpoints. When thresholding is enabled 
and this bit is set to one, then the arbiter 
parks on the IN endpoint for which there is a 
token received on the USB. This is done to 
avoid getting into underrun conditions. By 
default the parking is enabled. 


О qe [o ры ан 


RxThrLen [25:17] | АМ 9'h8 Receive Threshold Length (RxThrLen) This 
field specifies Receive thresholding size in 
DWORDS. This field also specifies the 
amount of data received on the USB before 
the core can start transmitting on the AHB. 
The threshold length has to be at least eight 
DWORDS. The recommended value for 
ThrLen is to be the same as the 
programmed AHB Burst Length 
(GAHBCFG.HBstLen). 

RxThrEn [16] RW 1'h0 Receive Threshold Enable (RxThrEn) When 
this bit is set, the core enables thresholding 
in the receive direction. Note: Synopsys 
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recommends that you do not enable 
RxThrEn, because it may cause issues in 
the RxFIFO especially during error 
conditions such as RxError and Babble. 


x  qeem|s o [new _______| 


AHBThrRatio [12:11] | R W 2'b0 AHB Threshold Ratio (AHBThrRatio) These 
bits define the ratio between the AHB 
threshold and the MAC threshold for the 
transmit path only. The AHB threshold 
always remains less than or equal to the 
USB threshold, because this does not 
increase overhead. Both the AHB and the 
MAC threshold must be DWORD-aligned. 
The application needs to program TxThrLen 
and the AHBThrRatio to make the AHB 
Threshold value DWORD aligned. If the 
AHB threshold value is not DWORD 
aligned, the core might not behave correctly. 
When programming the TxThrLen and 
AHBThrRatio, the application must ensure 
that the minimum AHB threshold value does 
not go below 8 DWORDS to meet the USB 
turnaround time requirements. 

п 2'b00: AHB threshold = MAC threshold 

m 2'b01: AHB threshold = MAC threshold / 2 
m 2010: AHB threshold = MAC threshold / 4 
п 2'011: AHB threshold = MAC threshold / 8 


TxThrLen [10:2] | R W 918 Transmit Threshold Length (ТхТ еп) This 
field specifies Transmit thresholding size in 
DWORDS. This field also forms the МАС 
threshold and specifies the amount of data, 
in bytes, to be in the corresponding endpoint 
transmit FIFO before the core can start a 
transmit on the USB. When the value of 
AHBThrRatio is 21800, the threshold length 
must be at least 8 DWORDS. If the 
AHBThrRatio is nonzero, the application 
must ensure that the AHB threshold value 
does not go below the recommended 8 
DWORDs. This field controls both 
isochronous and non-isochronous IN 
endpoint thresholds. The recommended 
value for ThrLen is to be the same as the 
programmed AHB Burst Length 
(GAHBCFG.HBstLen). 


ISOThrEn [1] RW 1'b0 ISO IN Endpoints Threshold Enable. 
(ISOThrEn) When this bit is set, the core 
enables thresholding for isochronous IN 
endpoints. 

NonISOThrEn RW 1'b0 Non-ISO IN Endpoints Threshold Enable. 
(NonISOThrEn) When this bit is set, the 
core enables thresholding for Non 
Isochronous IN endpoints. 
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7.1.4.2.44 DIEPEMPMSK 
Description: (Device IN Endpoint Empty Mask > 


0x0834h Device In Endpoint Empty Mask 


[u н 
| ви | за |зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | to | 18 | 17 | 16 


Reserved 


Type 


INEPTXFEMPMSK 


СИ ECRIRE ES SS COSE IRR ER ВБ ЗВ IER ЕЕЕ ИЕЛИ 
И ______„ А“ ` 


Т 
Preset 


Ма Туре Reset Description 
Value 


|__________ вале | мм — ЕСИ СООО 


INEPTXFEMPMSK [15:0] | RW 16'bO These bits acts as mask bits for DIEPINTn. 
TxFEmp interrupt One bit per IN Endpoint: 
* Bit 0 for IN endpoint O 
* Bit 15 for endpoint 15 


7.1.4.2.45 DIEPCTLO 
Description: (Device IN Endpoint Control 0) 


0x0900h Device In Endpoint Control O(reset 0х0000 0000) DIEPCTLO 
[31 30 |29 | 28 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


EPE SNA | CNA Rese 
K K TXFNUM wena EPTYPE 


Reserved 


RO М/О М/О RO 


1 


Туре Reset Description 
Value 
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ЕРЕМА [31] R WS SC * When Scatter/Gather DMA mode is 
disabled—such as in buffer-pointer based 
ОМА тоде— 15 bit indicates that data is 
ready to be transmitted on the endpoint. 
The core clears this bit before setting the 
following interrupts on this endpoint: 
* Endpoint Disabled 
* Transfer Completed 

EPDIS [30] R WS SC The application sets this bit to stop 
transmitting data on an endpoint, even 
before the transfer for that endpoint is 
complete. The application must wait for the 
Endpoint 
Disabled interrupt before treating the 
endpoint as disabled. The core clears this 
bit before setting the Endpoint Disabled 
Interrupt. The application must set this bit 
only if Endpoint Enable is already set for 
this endpoint. 

Jaro [200 | Reserved — 000-0- 


SNAK [27] WO 1'bO A write to this bit sets the NAK bit for the 
endpoint. 
Using this bit, the application can control 
the transmission of NAK handshakes on an 
endpoint. The core can also set this bit for 
an endpoint after a SETUP packet is 
received on that endpoint. 


CNAK [26] WO 1'bO A write to this bit clears the NAK bit for the 
endpoint. 

TXFNUM [25:22] | RW 4'hO * For Dedicated FIFO operation, this value 
is set to the FIFO number that is assigned 
to IN Endpoint 0. 


STALL [21] R.WS SOC | 160 The application can only set this bit, and the 
core clears it, when a SETUP token is 
received for this endpoint. If a МАК bit, 
Global Non-periodic IN NAK, or Global OUT 
NAK is set along with this bit, the STALL bit 
takes priority. 


[e [m [me [meme — 
ГИ пола | о ЕИ СТГ 


NAKSTS [17] 1'bO Indicates the following: 
* 1’b0: The core is transmitting non-NAK 
handshakes based on the FIFO status 
• 1'b1: The core is transmitting МАК 
handshakes on this endpoint. 
When this bit is set, either by the application 
or core, the core stops transmitting data, 
even if there is data available in the 
TxFIFO. Irrespective of this bit's setting, the 
core always responds to SETUP data 
packets with an ACK handshake. 
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USBACTEP [15] 1'b0 This bit is always setto 1, indicating that 
control endpoint 0 is always active in all 
configurations and interfaces. 


| a|  — [вм — 0 | 
MPS : R/W , 


Applies to IN and OUT endpoints. 


The application must program this field with 
the maximum packet size for the current 
logical endpoint. 


* 2'b00: 64 bytes 
“27001: 32 bytes 
• 2510: 16 bytes 
• 2511: 8 bytes 


7.1.4.2.46 DOEPCTLO 
Description: (Device OUT Endpoint Control 0) 


оховооћ Device Ош Endpoint Control O(reset 0х0000_1000) DOEPCTLO 
| 31 | 30 | 29 | 28 25 | 24 | 23 | 22 | 21 | 20 | 19 | 


SNA | CNA 


Reserved K K 


TxFNum Snp EPType 


wo | wo 5 RW RO 


0 0 0 0 0 0 


Туре Reset Description 
Value 


Е [31] R WS SC * When Scatter/Gather DMA mode is 
disabled—(such as for buffer-pointer based 
ОМА mode)—this bit indicates that the 
application has allocated the memory to 
start receiving data from the USB. 

The core clears this bit before setting any 
of the following interrupts on this endpoint: 

* SETUP Phase Done 

* Endpoint Disabled 

* Transfer Completed 

Note: In DMA mode, this bit must be set 
for the core to transfer SETUP data packets 
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E — [30] R WS SC The application cannot disable control OUT 
endpoint 0. 


ПИ Бега во |ғы meme —  — 


SNAK [27] WO 1'bO A write to this bit sets the NAK bit for the 
endpoint. 
Using this bit, the application can control 
the transmission of NAK handshakes on an 
endpoint. The core can also set bit on a 
Transfer Completed interrupt, or after a 
SETUP is received on the endpoint. 


CNAK [26] WO 1’b0 A write to this bit clears the МАК bit for the 
a 


s ко — [ew _| 


— a R_WS_SC | 160 м — application сап only set this bit, and the 
core clears it, when a SETUP token is 
received for this endpoint. If a NAK bit or 
Global OUT NAK is set along with this bit, 
the STALL bit takes priority. Irrespective of 
this bit’s setting, the core always responds 
to SETUP data packets with an ACK 
handshake. 


[20] This bit configures the endpoint to Snoop 
mode. In Snoop mode, the core does not 
check the correctness of OUT packets 
before transferring them to application 
memory. 


EPTYPE [19:18] во [2bo | Hardcoded to 00 for control. 


NAKSTS [17] 1’b0 Indicates the following: 
* 1’b0: The core is transmitting non-NAK 
handshakes based on the FIFO status. 
* 1'b1: The core is transmitting NAK 
handshakes on this endpoint. 
When either the application or the core sets 
this bit, the core stops receiving data, even 
if there is space in the RxFIFO to 
accommodate the incoming packet. 
Irrespective of this bit's setting, the core 
always responds to SETUP data packets 
with an ACK handshake. 


x [n [so — me remm — — 


USBACTEP [15] 1’b0 This bit is always set to 1, indicating that a 
control endpoint 0 is always active in all 
configurations and interfaces. 


ПИ СН em вене ooo 


[1:0] 260 The maximum packet size for control OUT 
endpoint 0 is the same as what is 
programmed in control IN Endpoint O. 
• 22000: 64 bytes 
• 2101: 32 bytes 
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7.1.4.2.47 DIEPCTLn/DOEPCTLn 
Description: (Device IN Endpoint Control n/ Device OUT Endpoint Control n) 


IN 
EP:0x900h+(n*20 
h) Device In Endpoint Control n DIEPCTLn 
OUT Device Out Endpoint Control n DOEPCTLn 
EP:0xB00h+(n*20 

h) 


Reserved 


Type Reset Description 
Value 


— [91] R WS SOC | 1'h0 Applies to IN and OUT endpoints. 
* When Scatter/Gather ОМА mode is 
enabled—such as for buffer-pointer based 
DMA mode: - For IN endpoints, this bit 
indicates that data is ready to be 
transmitted on the endpoint. 

- For OUT endpoints, this bit indicates that 
the application has allocated the memory to 
start receiving data from the USB. 

- The core clears this bit before setting any 
of the following interrupts on this endpoint: 

* SETUP Phase Done 

* Endpoint Disabled 

* Transfer Completed 
Note: For control endpoints in DMA mode, 
this bit must be set to be able to transfer 
SETUP data packets in memory. 


EPDIS R WS SC | 150 _ | Applies to ІМ and OUT endpoints. 
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The application sets this bit to stop 
transmitting/receiving data on an endpoint, 
even before the transfer for that endpoint is 
complete. The application must wait for the 
Endpoint Disabled interrupt before treating 
the endpoint as disabled. The core clears 
this bit before setting the Endpoint Disabled 
interrupt. The application must set this bit 
only if Endpoint Enable is already set for 
this endpoint. 


SETD1PID WO | Applies to interrupt/bulk IN and OUT 
endpoints only. 
Writing to this field sets the Endpoint Data 
PID (DPID) field іп this register to ОАТА1. 
This field is applicable both for 
Scatter/Gather DMA mode and 
non-Scatter/Gather DMA mode. 


Set Odd (micro)frame (SetOddFr) 
Applies to isochronous IN and OUT 
endpoints only. 

Writing to this field sets the Even/Odd 
(micro)frame (EO FrNum) field to odd 
(micro)frame. 

This field is not applicable for 
Scatter/Gather DMA mode. 


SETDOPID WO l Applies to interrupt/bulk IN and OUT 


endpoints only. 


Writing to this field sets the Endpoint Data 
PID (DPID) field іп this register to DATAO. 


This field is applicable both for 
Scatter/Gather DMA mode and 
non-Scatter/Gather DMA mode. 


In non-Scatter/Gather DMA mode: Set 
Even (micro)frame (SetEvenFr) 


Applies to isochronous IN and OUT 
endpoints only. 


Writing to this field sets the Even/Odd 
(micro)frame (EO FrNum) field to even 
(micro) frame. 


When Scatter/Gather DMA mode is 
enabled, this field is reserved. The frame 
number in which to send data is in the 
transmit descriptor structure. The frame in 
which to receive data is updated in receive 
descriptor structure. 


Applies to IN and OUT endpoints. 


A write to this bit sets the NAK bit for the 
endpoint. 


Using this bit, the application can control 
the transmission of NAK handshakes on an 
endpoint. The core can also set this bit for 
OUT endpoints on a Transfer Completed 
interrupt, or after a SETUP is received on 
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Ec eum ec 


И м 


TXFNUM [25:22] 
STALL [21] | А WS SC | t'bo 


| | 
ЕРТУРЕ [19:18] a 2'b0 


| | | 


Applies to IN and OUT endpoints. 


A write to this bit clears the NAK bit for the 
endpoint. 


Dedicated FIFO Operation—these bits 
specify the FIFO number associated with 
this endpoint. Each active IN endpoint must 
be programmed to a separate FIFO 
number. 


This field is valid only for IN endpoints. 


Applies to non-control, non-isochronous IN 
and OUT endpoints only. 


The application sets this bit to stall all 
tokens from the USB host to this endpoint. 
If a NAK bit, Global Non-periodic IN NAK, or 
Global OUT NAK is set along with this bit, 
the STALL bit takes priority. Only the 
application can clear this bit, never the core. 


Applies to control endpoints only. 


The application can only set this bit, and the 
core clears it, when a SETUP token is 
received for this endpoint. If a МАК bit, 
Global Non-periodic IN NAK, or Global OUT 
МАК is set along with this bit, the STALL bit 
takes priority. Irrespective of this bit's 
setting, the core always responds to 
SETUP data packets with an ACK 
handshake. 


Applies to OUT endpoints only. 

This bit configures the endpoint to Snoop 
mode. In Snoop mode, the core does not 
check the correctness of OUT packets 
before transferring them to application 
memory. 


Applies to IN and OUT endpoints. 

This is the transfer type supported by this 
logical endpoint. 

• 2100: Control 

* 2001: Isochronous 

2510: Bulk 

• 2511: Interrupt 


Applies to IN and OUT endpoints. Indicates 
the following: 


• 1’b0: The core is transmitting non-NAK 
handshakes based on the FIFO status. 


* 1'b1: The core is transmitting NAK 
handshakes on this endpoint. When either 
the application or the core sets this bit: 


* The core stops receiving any data on an 
OUT endpoint, even if there is space in the 
RxFIFO to accommodate the incoming 
packet. 
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* For non-isochronous IN endpoints: Тһе 
core stops transmitting any data on an IN 
endpoint, even if there data is available in 
the TxFIFO. 


* For isochronous IN endpoints: The core 
sends out a zero-length data packet, even if 
there data is available in the TxFIFO. 
Irrespective of this bit's setting, the core 
always responds to SETUP data packets 
with an ACK handshake. 


Applies to interrupt/bulk IN and OUT 
endpoints only. 


Contains the PID of the packet to be 
received or transmitted on this endpoint. 
The application must program the PID of 
the first packet to be received or transmitted 
on this endpoint, after the endpoint is 
activated. The applications use the 
SetD1PID and SetDOPID fields of this 
register to program either DATAO or DATA1 
PID. 


• 1’b0: DATAO 
• 161: DATA1 


This field is applicable both for 
Scatter/Gather DMA mode and 
non-Scatter/Gather DMA mode. 


Even/Odd (Micro)Frame (ЕО FrNum) 


In non-Scatter/Gather DMA mode: 


Applies to isochronous IN and OUT 
endpoints only. 


Indicates the (micro)frame number in which 
the core transmits/receives isochronous 
data for this endpoint. The application must 
program the even/odd (micro) frame 
number in which it intends to 
transmit/receive isochronous data for this 
endpoint using the SetEvnFr and SetOddFr 
fields in this register. 


* 1'b0: Even (micro)frame 
* 1'b1: Odd (micro)frame 


When Scatter/Gather DMA mode is 
enabled, this field is reserved. The frame 
number in which to send data is provided in 
the transmit descriptor structure. The frame 
in which data is received is updated in 
receive descriptor structure. 


USBACTEP [15] RW SOC |150 Applies to IN and OUT endpoints. 


Indicates whether this endpoint is active in 
the current configuration and interface. The 
core clears this bit for all endpoints (other 
than EP 0) after detecting a USB reset. 
After receiving the SetConfiguration and 
SetInterface commands, the application 
must program endpoint registers 
accordingly and set this bit. 
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Applies to IN and OUT endpoints. 


The application must program this field with 
the maximum packet size for the current 
logical endpoint. This value is in bytes. 


7.1.4.2.48 DIEPINTn/DOEPINTn 
Description: (Device IN Endpoint Interrupt n/ Device OUT Endpoint Interrupt n) 
IN 


EP:0x908h+(n*20 
h) Device In Endpoint Int n DIEPINTn 


OUT Device Out Endpoint Int п DOEPINTn 
EP:0xB08h+(n*20 


h) 
| s | 31 (зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 47 | 16 


Reserved 


E 
< 
75 

о 


Ма Туре Reset Description 
Value 


[wem - [mesmo — [em [nes — — — — — —] 


NYETINTRPT [14] R SS WO | 160 The core generates this interrupt when а 
NYET response is transmitted for a non 
isochronous OUT endpoint. 


NAKINTRPT [13] R SS WC | 150 The core generates this interrupt when a 
NAK is transmitted or received by the 
device. 

In case of isochronous IN endpoints the 
interrupt gets generated when a zero length 
packet is transmitted due to un-availability 
of data in the TXFifo. 
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BBLEERRINTRPT [12] R SS WC | 150 The core generates this interrupt when 
babble is received for the endpoint. 


PKTDRPSTS [11] R SS WC | 150 This bit indicates to the application that an 
ISOC OUT packet has been dropped. This 
bit does not have an associated mask bit 
and does not generate an interrupt. 
Dependency: This bit is valid in non 
Scatter/Gather DMA mode when periodic 
transfer interrupt feature is selected. 


|_________- тог) no 1100 Reseed o 


TXFIFOUNDRN R SS WO | 150 Applies to IN endpoints Only 
The core generates this interrupt when it 
detects a transmit FIFO underrun condition 
for this endpoint. 
Dependency: This interrupt is valid only 
when both of the following conditions are 
true: 
* Parameter OTG. EN. DED TX FIFO-- 
* Thresholding is enabled 
OUTPKTERR R SS МС | 160 Applies to OUT endpoints Only This 
interrupt is asserted when the core detects 
an overflow or a CRC error for non- 
Isochronous OUT packet. Dependency: 
This interrupt is valid only when both of the 
following conditions are true: 
* Parameter ОТС EN DED TX FIFO-- 
* Thresholding is enabled. 


TXFEMP [7] 1'b1 This bit is valid only for IN Endpoints 
This interrupt is asserted when the TxFIFO 
for this endpoint is either half or completely 
empty. The half or completely empty status 
is determined by the TxFIFO Empty Level 
bit in the Core AHB Configuration register 
(GAHBCFG.NPTxFEmpLvl)). 


INEPNAKEFF R SS WO | 160 Applies to periodic IN endpoints only. 
This bit can be cleared when the application 
clears the IN endpoint NAK by writing to 
DIEPCTLn.CNAK. 
This interrupt indicates that the core has 
sampled the NAK bit set (either by the 
application or by the core). The interrupt 
indicates that the IN endpoint МАК bit set 
by the application has taken effect in the 
core. 
This interrupt does not guarantee that a 
NAK handshake is sent on the USB. A 
STALL bit takes priority over a NAK bit. 

BACK2BACKSETUP R/W 1'b0 Applies to Control OUT endpoints only. 
This bit indicates that the core has received 
more than three back-to-back SETUP 
packets for this particular endpoint. For 
information about handling this interrupt, 
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INTKNEPMIS R SS WC | 160 Applies to non-periodic IN endpoints only. 
Indicates that the data in the top of the 
non-periodic TxFIFO belongs to an 
endpoint 
other than the one for which the IN token 
was received. This interrupt is asserted on 
the endpoint for which the IN token was 
received. 

а |o | 

INTKNTXFEMP [4] R 55 WC | 150 Applies to non-periodic IN endpoints only. 
Indicates that an IN token was received 
when the associated TxFIFO 
(periodic/nonperiodic) was empty. This 
interrupt is asserted on the endpoint for 
which the IN token was received. 

OUTTKNEPDIS [4] 

TIMEOUT 


Applies only to control OUT endpoints. 
Indicates that an OUT token was received 
when the endpoint was not yet enabled. 
This interrupt is asserted on the endpoint 
for which the OUT token was received. 


* п dedicated FIFO mode, applies only to 
Control IN endpoints. 


Indicates that the core has detected a 
timeout condition on the USB for the last IN 
token on this endpoint. 


Applies to IN and OUT endpoints. 


This is generated only in Internal DMA 
mode when there is an AHB error during an 
AHB read/write. The application can read 
the corresponding endpoint DMA address 
register to get the error address. 


Applies to IN and OUT endpoints. 


AHBERR 
This bit indicates that the endpoint is 


EPDISBLD 
disabled per the application's request. 


XFERCOMPL 55 1 Applies to IN and OUT endpoints. 
* When Scatter/Gather DMA mode is 
disabled, this field indicates that the 
programmed transfer is complete on the 
AHB as well as on the USB, for this 
endpoint. 


7.1.4.2.49 DIEPSIZO 


u 
SETUP 55. 1'bO Applies to control OUT endpoints only. 

Indicates that the SETUP phase for the 
control endpoint is complete and no more 
back-to-back SETUP packets were 
received for the current control transfer. On 
this interrupt, the application can decode 
the received SETUP data packet. 

I 

Е 

50 
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Description: (Device IN Endpoint Transfer Size 0) 


0x0910h Device In Endpoint Transfer Size O(reset 0x0000 0000) DIEPTSIZO 


іг | ГИ pn e re s en ez peo pun peo | 
L3. ЛД м — 


Reserved PKTCNT Reserved 


Ма Туре Reset Description 
Value 


n— oo Т RAN 290 Indicates the total number of ССС — packets 
that constitute the Transfer Size amount of 
data for endpoint 0. 
This field is decremented every time a 
packet (maximum size or short packet) is 
read from the TxFIFO. 


[mm so fe нәмә — — —] 


XFERSIZE RAN 750 Indicates the transfer size in bytes for 
endpoint 0. The core interrupts the 
application only after it has exhausted the 
transfer size amount of data. The transfer 
size can be set to the maximum packet size 
of the endpoint, to be interrupted at the end 
of each packet. 

The core decrements this field every time a 
packet from the external memory is written 
to the TxFIFO. 


7.1.4.2.50 DOEPSIZO 
Description: (Device OUT Endpoint Transfer Size 0) 
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Та ааа аага ааа а ерее 


SUPCNT Reserved РЕТ Reserved 


RW 


[35:31 39 23 EE E99] E937 ПЕРА ЕИ 


Reserved XFERSIZE 


RW 


Ма Туре Reset Description 
Value 


— [mr m — me mem — — — — 


SUPCNT [30:29] | RAW 290 This field specifies the number of 
back-to-back SETUP data packets the 
endpoint can receive. 

• 2501: 1 packet 
• 2510: 2 packets 
* 2b11:3 8 7:ҙ-- 


== s 290 field is decremented to zero after a 
packet is written into the RxFIFO. 


и аи 


XFERSIZE RAN 750 Indicates the transfer size in bytes for 
endpoint 0. The core interrupts the 
application only after it has exhausted the 
transfer size amount of data. The transfer 
size can be set to the maximum packet size 
of the endpoint, to be interrupted at the end 
of each packet. 

The core decrements this field every time a 
packet is read from the RxFIFO and written 
to the external memory. 


7.1.4.2.51 DIEPSIZn/DOEPSIZn 
Description: (Device IN/OUT Endpoint Transfer Size n) 
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IN 

EP:0x910h+(n*20 

h) Device In Endpoint Transfer Size n DIEPTSIZn 
OUT Device Out Endpoint Transfer Size n(reset 0x0000_0000) DOEPTSIZn 
EP:0xB10h+(n*20 


PKTCNT XFERSIZE 
SUPCNT 


RW RW RW 


Е ВЕБ ОО В ВЕ В ИЕ ee Е ЕД 


XFERSIZE 


Type Reset Description 
Value 


.-аааа-.! 29] | RW 2'h0 Bwt о to IN endpoints only. 
For periodic IN endpoints, this field 
indicates the number of packets that must 
be transmitted per microframe on the USB. 
The core uses this field to calculate the data 
PID for isochronous IN endpoints. 
• 2501: 1 packet 
• 2510: 2 packets 
• 2511: 3 packets 
For non-periodic IN endpoints, this field is 
valid only in Internal DMA mode. It specifies 
the number of packets the core must fetch 
for an IN endpoint before it switches to the 
endpoint pointed to by the Next Endpoint 
field of the Device Endpoint-n Control 
register (DIEPCTLn.NextEp). 

RXDPID Applies to isochronous OUT endpoints only. 
This is the data PID received in the last 
packet for this endpoint. 

* 2'b00: DATAO 
* 2101: DATA2 
2510: DATA1 
* 2511: MDATA 


ЗУРСМТ R/W Applies to control OUT Endpoints only. 
This field specifies the number of 
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back-to-back SETUP data packets the 
endpoint can receive. 

* 2501: 1 packet 

* 2510: 2 packets 

* 2511: 3 packets 


PKTCNT [28:19] | RW 10'h0 Indicates the total number of USB packets 
that constitute the Transfer Size amount of 
data for this endpoint. The power-on value 
is specified for Width of Packet Counters 
during coreConsultant configuration 
(parameter 
OTG PACKET COUNT WIDTH) 

“ІМ Endpoints: This field is decremented 
every time a packet (maximum size or short 
packet) is read from the TxFIFO. 

* OUT Endpoints: This field is decremented 
every time a packet (maximum size or short 
packet) is written to the RxFIFO. 


XFERSIZE [18:0] | RW 19'bO This field contains the transfer size in bytes 
for the current endpoint. The power-on 
value is specified for Width of Transfer Size 
Counters during coreConsultant 
configuration (parameter 
OTG TRANS COUNT WIDTH). The core 
only interrupts the application after it has 
exhausted the transfer size amount of data. 
The transfer size can be set to the 
maximum packet size of the endpoint, to be 
interrupted at the end of each packet. 


7.1.4.2.52 DIEPDMAn/DOEPDMAn 
Description: (Device ІМ/ООТ Endpoint ОМА n) 
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IN 
EP:0x914h+(n*20 
h) Device In Endpoint DMA n DIEPDMAn 


OUT Device Out Endpoint DMA n(reset 0x0000_0000) DOEPDMAn 
EP:0xB14h+(n*20 


Type Reset Description 
Value 


ia [31:0] 3270 Holds the start address of the external 
memory for storing or fetching endpoint 
data. 

Note: For control endpoints, this field 
stores control OUT data packets as well as 
SETUP transaction data packets. When 
more than three SETUP packets are 
received back-to-back, the SETUP data 
packet in the memory is overwritten. This 
register is incremented on every AHB 
transaction. The application can give only a 
DWORD-aligned address. 

* When Scatter/Gather DMA mode is not 
enabled, the application programs the start 
address value in this field. 


7.1.4.2.53 DTXFSTSn 
Description: (Device TX Fifo Status п) 
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0x918h+(n*20h) Device TX FIFO Status n DTXFSTSn 


| s | 31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 25 | 22 | 21 | 20 | 19 | 8 17 | 16 | 


Reserved 


ТАЕ ЛЕ ЕЛЕ A ИЕ e ЕЕН ҤЕ 


INEPTxFSpcAvai 
те| ве 2-4 


ЕЗ Configurable 


Tiersen [по [sw 


INEPTXFSPCAVAIL | [15:0] Configurable | Indicates the amount of free space 
available in the Endpoint TxFIFO. Values 
are in terms of 32-bit words. 

“16710: Endpoint TxFIFO is full 

* 16'h1: 1 word available 

* 16'h2: 2 words available 

* 16'hn: n words available (where 0 < п < 
32,768) 

* 16'h8000: 32,768 words available 

* Others: Reserved 


7.1.4.2.54 PCGCCTL 
Description: (Power and Clock Gating Control > 
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[uto |Power ana Cock Gang Cone — | сосот 
ЕНЕЛЕЛЕЛЕСЕРДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕЕ 


Reserved 


Reserved 


Ма Туре Reset Description 
Value 


СЕ [me [ees — 


— Tbo In partial power-down mode of operation, 
this bit needs to be set in host mode before 
clamp is removed if the host needs to issue 
reset after suspend. If this bit is not set, 
then the host issues resume after suspend. 
This bit is not applicable in device mode 
and non-partial power-down mode 


L1 SUSPENDED [7] This bit indicates that the PHY is in deep 
sleep when in L1 state. 

PHYSLEEP [6] 1'b0 This bit indicates that the PHY is in the 
Sleep state. 


ENBL L1GATING [5] RAN 1’b0 When this bit is set, core internal clock 
gating is enabled in Sleep state if the core 
cannot assert utmi_l1_suspend_n. 

When this bit is not set, the PHY clock is not 
gated in Sleep state. 


PHYSUSPENDED [4] 1'bO This bit indicates that the PHY has been 
suspended. After the application sets the 
Stop Pclk bit (Bit 0), this bit is updated when 
the PHY becomes suspended. 
Because the UTMI-- PHY suspend is 
controlled through a port, the UTMI+ PHY is 
suspended immediately after the Stop Pclk 
bit is set. The ULPI PHY takes a few clocks 
to suspend, however, because the suspend 
information is conveyed to the ULPI PHY 
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RSTPDWNMODULE | [3] RAN 1'b0 This bit is valid only in Partial Power-Down 
mode. The application sets this bit when the 
power is turned off. The application clears 
this bit after the power is turned on and the 
PHY clock is up. 


PWRCLMP [2] RAN 1'bO This bit is valid only in Partial Power-Down 
mode (OTG EN PWROPT = 1). The 
application sets this bit before the power is 
turned off to clamp the signals between the 
power-on modules and the power-off 
modules. The application clears the bit to 
disable the clamping before the power is 
turned on. 


GATEHCLK [1] RAN 1'b0 The application sets this bit to gate hclk to 
modules other than the AHB Slave and 
Master and wakeup logic when the USB is 
suspended or the session is not valid. The 
application clears this bit when the USB is 
resumed or a new session starts. 

STOPPCLK RW 1'b0 The application sets this bit to stop the PHY 
clock (phy_clk) when the USB is 
suspended, the session is not valid, or the 
device is disconnected. The application 
clears this bit when the USB is resumed or 
a new session starts. 


7.1.5 Application Notes 


7.1.5.1 Data FIFO RAM Allocation 


If Dynamic FIFO Sizing is enabled in the core, external RAM must be allocated among different FIFOs 
in the core before any transactions can start. The application must follow this procedure every time it 
changes core FIFO RAM allocation. 


The application must allocate data RAM per FIFO based on the following criteria: 
Ш АНВ” $ operating frequency, 

Ш PHY Clock frequency, 

Ш Available AHB bandwidth, and 

Ш Performance required on the USB. 


Based on the above criteria, the application must provide a table with RAM sizes for each FIFO in each 
mode. DWC_otg shares a single SPRAM between transmit FIFO(s) and receive FIFO. 

In DMA mode — The SPRAM is also used for storing the some register information. 

In non Scatter Gather mode — The Device mode Endpoint DMA address registers 
(DIEPDMAn/DOEPDMAn) and Host mode Channel DMA registers (HCDMA) are stored in the 
SPRAM. 

In Scatter Gather DMA mode — The Base descriptor address, the Current descriptor address, the 
current buffer address and the descriptor status quadlet information for each endpoint/channel are 
stored in the SPRAM. This register information is stored at the end of the SPRAM after the space 
allocated for receive and Transmit FIFO. These register space must also be taken into account when 
calculating the total FIFO depth of the core as explained in the following sections. 

In addition, the DIEPDMAn/DOEPDMAn registers are maintained in RAM regardless of the 


enabled/disabled setting for Dynamic FIFO Sizing. 
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Host 


Slave mode: No space required 


Buffer DMA mode: One location per channel 


Scatter/Gather DMA mode: Four locations per channel as follows: 


„ Location for storing current descriptor address. 


= Location for storing current buffer address. 


„ Location for storing the status quadlet that is used by the List processor 


= Location for storing the transfer size used by the token request block 


Device 


Slave mode: No space required 


Buffer DMA mode: One location per endpoint direction 


Scatter/Gather DMA mode: Four locations per endpoint direction as follows: 


= Location for storing base descriptor address. 


a Location for storing current descriptor address. 


= Location for storing the current buffer address. 


= Location to store the descriptor status quadlet 


7.1.5.2 


V0.2 


Device mode Operation 
program the following registers: 


1. Receive FIFO Size Register (GRXFSIZ) GRXFSIZ.Receive FIFO Depth = rx_fifo_size; 
2. Device IN Endpoint Transmit FIFOO Size Register (GNPTXFSIZ) 
GNPTXFSIZ.non-periodic Transmit FIFO Depth = tx fifo size[0]; 
GNPTXFSIZ.non-periodic Transmit RAM Start Address = rx fifo size; 


3. Device IN Endpoint Transmit FIFO#1 Size Register (DIEPTXF1) DIEPTXF1. Transmit 
RAM Start Address = GNPTXFSIZ.FIFOO Transmit RAM Start Address + tx їо size[0]; 4. 
Device IN Endpoint Transmit FIFO#2 Size Register (DIEPTXF2) DIEPTXF2.Transmit 
RAM Start Address = DIEPTXF1.Transmit RAM Start Address + tx fifo size[1]; 

5. Device IN Endpoint Transmit FIFO#i Size Register (DIEPTXFi) DIEPTXFm.Transmit 
RAM Start Address = DIEPTXFi-1.Transmit RAM Start Address + tx fifo size[i-1]; 


6. The TxFIFOs and the RxFIFO must be flushed after the RAM allocation is done, for 
proper functioning of the FIFOs. 
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7.1.5.3 


О GRSTCTL.TxFNum = 510 
О GRSTCTL.TxFFlush = 1'b1 
О GRSTCTL.RxFFlush = 161 


The application must wait until the TxFFlush bit and the RxFFlush bits are cleared before 
performing any operation on the core. 


Host mode Operation 
program the following registers: 
1. Receive FIFO Size Register (GRXFSIZ) 
О GRXFSIZ.RxFDep = rx fifo size; 
2. Non-periodic Transmit FIFO Size Register (GNPTXFSIZ) 
О GNPTXFSIZ.NPTxFDe = tx fifo size[0]; 
О GNPTXFSIZ.NPTxFStAddr = rx fifo size; 
3. Host Periodic Transmit FIFO Size Register (HPTXFSIZ) 
О HPTXFSIZ.PTxFSize = tx fifo size[1]; 
О HPTXFSIZ.PTxFStAddr = GNPTXFSIZ.NPTxFStAddr + tx_fifo_size[0]; 


4. The TxFIFOs and RxFIFO must be flushed after RAM allocation for proper FIFO 
functioning. 


О GRSTCTL.TxFNum = 5'h10 
Q GRSTCTL.TxFFlush = 1'b1 
О GRSTCTL.RxFFlush = 1'b1 


О The application must wait until the TxFFlush bit and the RxFFlush bits are cleared 
before performing any operation on the core. 


RxFIFO size 


The RxFIFO size must be equal to at least twice the largest value of MPS size used. The 
recommended minimum RxFIFO depth = ((largest packet size/4)*2)+2. (+2) is required by 
the core for the status quadlets internally. 

Non periodic TxFIFO size 

This should be equal to at least twice the largest value of MPS size used. The 
recommended minimum non-periodic ТХНЕО depth = ((largest packet size/4)*2). 
Periodic TxFIFO size 

The theoretical maximum bandwidth possible for periodic is 384 Mbps (8096 of the 
480Mbps bandwidth). As a possibility, this can include 2 high speed transfers, with MPS of 
1Kbyte and 3 transactions per channel (MultCount or MC) in a microframe. This translates 


to 6000 bytes per microframe. Hence, recommended size for Periodic TxFIFO is sum total 
of (MPS*MC)/4 for all the channels or 6000/4(=1500 locations), whichever is lower. 


7.2 UART and IrDA interface 


V0.2 


Base Addr Range Addr Map Description 
0x7000_0000 ~ 0x700F_FFFF UARTO 


0x7010 0000 ~ Ox701F FFFF UART1 
0x7020_0000 ~ 0x702F_FFFF UART2 
0x7030_0000 ~ 0x703F_FFFF UART3 
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0x7040 0000 - Ox704F FFFF UART4 


7.2.1 Overview 


UART is an asynchronous communication interface. The UART module includes a baud 
rate generator with software-programmable divider ratios for all common baud rates. Two 
128-byte-deep FIFO buffers can minimize processor overhead. The module also includes 
a flexible interrupt with multiple maskable interrupt sources. Two hardware flow control 
lines are included (one for input, the other for output). This module also has a built-in IrDA 
controller and can be configured to connect to an IrDA transceiver. When being used as 
regular UART port, the IrDA controller is bypassed. 


7.2.2 Features 


29. Full-duplex operation 
30. Hardware flow control support 
31. Software flow control support with configurable command and escape register 


32. 128-byte-deep FIFOs minimizes processor overhead at high data rates 

33. Wide selection of UART word lengths, including 5, 6, 7 and 8 bits 

34. Stop bit number can be 0, 1, 1.5 or 2 bits 

35. Support odd/even parity 

36. Auto detect for parity and framing error 

37. UART loop-back test mode 

38. Break character detection and generation 

39. support DMA operation 

40. Single interrupt line for multiple maskable interrupt source events 

41. Programmable interrupt trigger levels for FIFOs 

42. Baud rate generation based upon programmable divisors, operating from a 
flexible functional clock 

43. Includes a built-in IrDA controller 


7.2.3 Signal Description 


BAS Serial data output. Since the uart txd is active high, the pin is set to low on 
reset 


[ws [эшшек —_ | 


the UART immediately stops data transmission on the TXD output pin after it 
completes the current data byte transmission. Reading bit 9 of the UART 


uart ctsn Clear to send 
Active-low modem status signal. This signal is asserted (logic’0’) by ће DCE 
device to inform the UART module that transmission may begin. RTS and 
CTS are commonly used as handshaking signals to moderate the flow of 
data into the receiving UART device. The value of this signal is indicated by 
the UART STSO bit9 after logical inverse. When the input signal CTSN 
changes value, either from 0 to 1 or from 1 to 0, an interrupt will be generated 
to the MCU. If hardware flow control is enabled and the signal CTSN is high, 
status register checks the condition оҒиагі cts (inverse). 
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Request to send 


When active (low), the module is ready to receive data. This assertion might 
mean enabling the transmit circuits of DTE device, or setting up the channel 
direction in half-duplex applications. When hardware flow control is not set, 

programming the UART CTLO bit 6 directly controls the output of RTSN. This 


pin is the inverse of UART CTLO bit 6. If receive hardware flow control is set 
by writing “1” to UART CTL1 bit 7, RTSN will be controlled by the RX FIFO 
level and Receive Hardware Flow Control threshold. The threshold can be 
configured by writing UART CTL1[5:0].In this case, RTSN remains high as 
long as the number of data in the RX FIFO is greater than the configured 
threshold value. 


TXD TXD 

RXD RXD 
UART UART 
Module Device 

RTSn RTSn 

CTSn CTSn 


Figure 1 UART with flow control signal connection application 


UART UART 
Module Device 
TXD TXD 
RXD RXD 


Figure 2 UART1/UART?2 without flow control signal connection application 


7.2.4 Function Description 


The UART and IRDA baud rate generator is based on the clk uart, the divisor 
coefficient is controlled by register UART_CKDO. IRDA part clock period is the 1/16 of 
the UART part since the required timing of IRDA is 3/16 or 4/16 of bit width. The serial 
data rate can be changed by modify the clk uart or the UART divisor coefficient. 
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APB 


7.2.4.1 


7.2.4.1.1 


V0.2 


IRDA_EB 
UART IRDA 
TX FIFO TX 
UART TXD 
TX -» 
« > > 
ПАКТ 
КЕ 
“ > 
ПАКТ ~ У 
ПАКТ = IRDA 
RX FIFO RX 
IRDA EB 


Figure3 Diagram of UART 


Figure 3 is the architecture diagram of the UART module, as it depicted in the graphic, 
the UART module has seperated RX and TX channel to realize the duplex working 
mode. And the UART module also support to enable the IRDA transceiver mode. 


UART Mode Description 


UART module has an independent baud rate generator, which is used as a reference 
clock for data transmit and recovery. It also has a 128-byte-deep RX FIFO and a 
128-byte-deep TX FIFO to decrease processor interrupt load during the data receiving 
and transmitting. 


FIFO Management 


FIFOs are accessed by reading/writing UART_RXD/UART_TXD register. The number 
of data in TX/RX FIFO can be observed by reading ОАНТ STS1 [6:0]//UART_STS1 
[14:8]. Rx Шо full and Tx fifo empty status can be obtained by reading ОАНТ STSO 
[1:0]. UART. CTL2 register controls the FIFO trigger level, which enables the DMA 
request and interrupt generation. 


TX FIFO size is 128 bytes. It uses a FIFO pointer to monitor the number of data in the 
TX FIFO that has not yet been transmitted. The MCU can read the UART STS1 [14:8] 
to access the pointer. The UART also provides a TXF empty interrupt threshold that 
can be configured by writing UART CTL2 [14:8]. 


RX FIFO size is 128 bytes. It uses a pointer to monitor the number of data in the RX 
FIFO that have not yet been read by the MCU. The MCU can access the pointer by 
reading the UART 5751 [6:0]. The UART also provides a RX FIFO full interrupt 
threshold that can be configured by writing to UART CTL2 [6:0]. In FIFO interrupt 
mode with flow control, the programmer must also ensure that the 

Receive Hardware Flow Control Threshold (UART. CTL1 [6:0]) value is greater 
than or equal to the Receive Int WaterMark (UART. CTL2 [6:0]). Otherwise, FIFO 
operation stalls. 


In FIFO interrupt mode, the processor is informed of the status of the receiver and 
transmitter by an interrupt signal. The rx fifo full interrupt is set when the number of 
RX FIFO data bytes is larger than the RX interrupt watermark value. It is auto cleared 
when the condition disappears. The tx fifo empty interrupt is set when the number of 
TX FIFO data bytes is less than the TX interrupt watermark value. It is auto cleared 
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7.2.4.1.2 


7.2.4.1.3 


V0.2 


when the condition disappears. The two interrupt sources can be masked by writing “0” 
to UART_IEN register bit 0 and bit 1.The interrupt signal instructs the local hosts to 
write data to TX FIFO or read data from RX FIFO. 


Note that in the cases of the UART flow control being enabled along with the interrupt 
capabilities, the user must ensure that the UART flow control FIFO threshold is greater 
than or equal to the receive FIFO watermark. 


The TX and RX FIFO may be accessed by DMA. Writing to control register 

UART CTL1 bit 15 will enable DMA mode. In receive mode, a DMA request is 
generated as soon as the receive FIFO reached its threshold level defined in 

UART CTL2 [6:0]. This request is deserted when the number of bytes is less than the 
threshold level. In transmit mode, a DMA request is automatically asserted when the 
transmit FIFO is almost empty. 


In this mode, when RX FIFO is almost full (the number of RX FIFO data bytes is larger 
than the RX interrupt watermark value), it will send the receive request to DMA 
controller, and when TX FIFO is almost empty, it will send the transmit request to DMA 
controller. 


Flow Control 


The UART module support hardware and software flow control. The hardware flow 
control should use rtsn/ctsn signal to indicate the flow status. The software flow 
control use command which integrated in data stream in the txd/rxd signal to indicate 
the flow control status. The hardware flow control control has two mode, 1) auto flow 
control, 2) software configured hardware flow control. When the UART. SFCTL 
register БИТ is set to 1, the software flow control enabled, or if the UART SFCTL[1] is 
0 and if the UART_CTL1[8:7] is setto 2911 the auto hardware flow is enabled, or if 
the UART. CTL[8:7] is 2%00, the rtsn is set by software, and the receive flow control is 
disabled. 


Hardware Flow Control 


The UART module supports both auto hardware flow control and software 
configured hardware flow control. When UART_CTL1 register bit 7 is set to “0”, 
software will control the signal uart “п by writing ОАКТ CTLO register bit 6; if "1", 
the signal uart rtsn will be controlled by hardware itself, called auto-RTS. 


Auto hardware flow control is composed of auto-CTS and auto-RTS. Auto-CTS and 
auto-RTS can be enabled/disabled independently by programming UART CTL1 [8:7]. 


Auto-RTS data flow control originates in the receiver block. The receiver FIFO trigger 
levels used in auto-RTS are stored in the UART. CTL1 [6:0]. RTS is active if the RX 
FIFO level is below the HALT trigger level. When the receiver FIFO HALT trigger level 
is reached, uart rtsn is deserted. The sending device (external UART device) may 
send an additional byte after the trigger level is reached because it may not recognize 
the desertion of RTSn until it has begun sending the additional byte. The assertion 
requests the sending device to resume transmission. In this case, uart rtsn is an 
active-low signal. 


With auto-CTS, uart ctsn must be active before the module can transmit data. The 
transmitter circuitry checks uart ctsn before sending the next data byte. When 

uart ctsn is active, the transmitter sends the next byte. The auto-CTS function 
reduces interrupts to the host system. When auto-CTS flow control is enabled, the 
CTS state changes need not trigger host interrupts because the device automatically 
controls its own transmitter. Without auto-CTS, the transmitter sends any data present 
in the transmit FIFO and a receiver overrun error can result. In this case, uart ctsn is 
an active-low signal. 
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7.2.4.1.4 


V0.2 


Software Flow Control without CTSn and RTSn 


The UART module support software flow control without use CTSn and RTSn signals. 
When the UART_SFCTL reigster bit[1] is set to 1, the software flow control is 
enabled.The user also can config the UART ЕСТЕ reigster bit[0] to select the mode 
of the software flow contorl function. 


The process of the software flow control is showing as the figure 4.The reciver 
endpoint use the receive fifo index to judge whether to suspend the tranmision. When 
the receive fifo index is larger than the threshold, the receive endpoint will send XOFF 
command by uart tx to the transmit endpoint, then the transmit will be suspend. When 
the receive fifo index is smaller than the threshold , the receive endpoint will send the 
XON command to transmitter to restart the transmission.Vice verse, when transmitting 
data, the uart rx will receive the XOFF and XON command to suspend and restart the 
transmission.So the UART module will realize the control flow without use CTSn and 
RTSn signals, it can reduce the usage of IO resource. 


Since the software flow control will send command to represent the flow control status, 
there will be several data have the same value as the XCMD(XON/XOFF), in order to 
prevent transmission error, the data or the command should be escaped before 
transmitting or after the receiving. So it will use another command ESC to represent 
the data status. 


The UART module support two mode for escaping. The fisrt mode is send XCMD as 
the normal data, and use ESC command and the inverted data to repesent the 
transfer data that has the same value of the XCMD and ESC.The second kind is send 
the data that has the same value of the XCMD as normal uart transmitting, and send 
XCMD with a ESC prefix.The format example are shown as follow: 


Suppose using 0x11 to represent ХОМ, 0x13 to represent XOFF, 0x77 to represent 
ESC, 


When use mode 0 to transimit data 0x11 0x13 0x77, the data should be escape to 
0x77 OxEE 0x77 OxEC 0x77 0x88. When transimit XON, it should be tranismit Ox11. 


When use mode 1 to transimit data 0x11 0x13, the data сап be tranimited without 
escape, when transimt ХОМ, the transmit data should be 0x77 0x11, when transimit 
data 0x77, the data should be escaped to 0x77 0x77. 
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Mode 0 


Mode 1 


7.2.4.1.5 


V0.2 


Set XOFF & XON char 
to UART command 
buffer 


UART TX & RX 


üdge RX fifo Fu 
rx cnt^ctll rhft 


udge RX XOFF? 
x byte == XOFE 


TX insert XOFF char 
to Device(hold 
device) 


hold TX FIFO 


üdge RX fifo Fu 
rx_cnt>ctll_rhft 


TX insert XON char 
to Device(release release TX FIFO 


device) 


Figure 4 Software Flow Control Processing Flow 


DATO DATI | DAT2 | Е$СР | -DAT3 | РАТА DATS 


DATO DATI DAT2 | DAT3 | DATA РАТ5 


Figure 5 Software Flow Control Data Stream(Mode0/Mode1) 


Interrupt sources 


The UART also provides a TXF empty interrupt threshold that can be configured by 
writing UART CTL2 [14:8]. Atx fifo empty interrupt will be generated when the 
number of TX FIFO data bytes is less than the TX interrupt watermark value. It is auto 
cleared when the condition disappears. 


UART also provides a RX FIFO full interrupt threshold that can be configured by 
writing to UART CTL2 [6:0]. An rx fifo full interrupt will be generated when the 
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7.2.4.2 


V0.2 


number of RX FIFO data bytes is larger than the RX interrupt watermark value. The 
interrupt will be auto cleared when the condition disappears. 


An rx_tout interrupt will be generated if the UART has not received data from the input 
line in a period of time. This period depends on the baudrate and the value of CTL1 
[13:9]. If the value of CTL1 [13:9] is ‘0’,the interrupt will never be generated. The 
interrupt can be cleared by writing “1” to UART_ICLR bit 13. 

When having received data, UART generate parity error/framing error if error condition 
occurs. Also, when having received FIFO overrun, an error interrupt will be generated. 
Writing to corresponding interrupt clear bit will clear these interrupts. 

All interrupt sources in UART module can be disabled and masked by writing to the 
corresponding registers. 


When TX FIFO is empty and TX is idle, setting send break bit forces the TX data 
output to low. 


| Toata | Toata | | m*n*Toata ; 
—_— 5-----? 


O ec 


Figure 6 UART timing parameter 


IRDA Mode Description 


The IrDA can be used to communicate with other IrDA compatible device. IrDA mode 
is selected by writing “1” to UART CTLO [15]. The default value of this bit is “0”. 


IrDA mode is achieved by adding IrDA transmit block and IrDA receive block into 
UART module. The IrDA transmit block changes the UART transmit serial bits to the 
IrDA timing, and then sends to TXD port. On the other side, the receive module 
detects the IrDA timing from the RXD port and changes back to UART bit stream to let 
the UART receive block to finish the data receiving. 


Figure below shows the transmit IrDA timing. The polarity could be changed by UART 
CTLO bit 9, and the pulse of a bit may be 3 or 4 high cycle controlled by the UART 
CTLO bit 13. In the no polarity invert working mode, when sending “1”, the output 
remains “0”. And when sending “0”, output follows the IrDA timing as demonstrated in 
the figure. On the receive data path, the polarity could be change by UART CTLO bit 
10. The transmission and receive operation could be controlled by the UART CTLO bit 
11 and bit 12. 


Spreadtrum Communications, Inc., Confidential and Proprietary 645 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


ӨБЕЗШІШІ | SC7731G/SC8731G Device Specification 
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Figure 7 IrDA transmit timing 


7.2.5 Control Registers 


7.2.5.1 Memory map 


Offset Description 
Address p 
Write data to this address initiates a 
00000 VART TAD character transmission through TX FIFO 
0x0004 UART_RXD iaa from this address retrieve data from RX 


XCMD(XON/XOFF) command config register 


7.2.5.2 Register Descriptions 
7.2.5.2.1 UART TXD 
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Description: Write data to this address initiates a character transmission through TX 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


Reserved 


Reserved UART TXD 


С 
Uwe = Г w — 
Pe Ee С С Ee EE С С С С ОС ОС С С С С 


Field Name Type | Reset Description 
Value 


UART TXD [7:0] WO 870 Write data to this address initiates а character 
transmission through TX FIFO 


7.2.5.2.2 UART RXD 
Description: the entry of RX Data FIFO, read RX fifo from this address 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


Reserved UART RXD 


Field Name Type | Reset Description 
Value 
UART RXD [7:0] 870 FIFO operation register 
Reading this register retrieves the next data byte 
from the Rx FIFO. 


7.2.5.2.3 UART STSO 
Description: UART status register 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ru —w—rrrFa 


Reserved 


LLAENEREREREREREREREREREREREZ S" | о | 


Неја Мате R/W Reset Description 
Value 


TRANS OVER [15] [RO [тту NI Data transfer is really over 

RXF REALFULL [14] Tho RX FIFO is real full(not 
relates to register 
RXF_FULL_THLD) 

TIME OUT RAW STS [13] 1710 RAW timeout interrupt , this 
bit is set when receive time 
is out. 

RXF_REALEMPTY [12] 1: rxf real empty 
0: rxf not real 1 - — 


эъ С. 1'h0 ССС rtsn)Request {о send, if 
cnt rxf« 
RCV HW FLOW THLD, 
RTS-1, else RTS-O. if reset 
= 0. 


1'h0 (~dsrn)Data set = 
бегі 


BRK DTCT RAW 5Т5 (7 Jo Jono 0 Raw break detect interrupt 
CTS CHG RAW STS m je m — Raw CTS change interrupt 
DSR CHG RAW STS m pem Raw DSR change interrupt 


RXF OVERRUN RAW STS Tho Raw RX FIFO overrun 
[оо о 


FRAME ERR RAW STS |] [Ro [ато O Raw frame error | Raw frame error interrupt | 
PARITY_ERR_RAW | PARITY_ERR_RAW_STS | |g __|во [ато Raw parity error interrupt 


TXF EMPTY RAW EUNDEM т Thi Raw TX FIFO empty 
interrupt 
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7.2.5.2.4 UART STS1 
Description: ааа number in the ТХЕ and RXF 


0х000С Register description (0x0000 0000) UART STS1 


| em [sr | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | T | 18. 


Reserved 


Res Res 
E TXF СМТ du RXF СМТ 


| Type | 


ТХЕ CNT [14:8] 7'hO The number reserved in TX 
FIFO. The register will increase 
when writing data to the TX 
FIFO, while decrease when 
reading data from TX FIFO 


[mew qm — [m — [m | — 


АХЕ СМТ 7T'hO The number reserved in RX 
FIFO. The register will increase 
when writing data to the RX 
FIFO, while decrease when 
reading data from RX FIFO 


7.2.5.2.5 UART IEN 
Description: UART interrupt enable register 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
en E 


Reserved 


Type 


re eee 
Peset | О ВИ ПО E 
TER ЕЕ RES ВЕ ЗВ А ВС ЗВ I = 


- Е 


a ш н илиш 


Field Мате Reset Description 
кт о Pa 


TIME | |TIME OUT INL EN | INT EN пме оломон a вм Jn | Time out | Time out interrupt enable | enable 


лш [тш m [no — — — 
танат [m [wa СМИ СЕТЕ 
звоне [m “|Т |4” [oen etano morem erase 1 


RXF_OVERRUN_INT_EN 1'h0 RX FIFO overrun interrupt 
о. 


FRAME ERR INT EN 1'h0 Frame error | Frame error interrupt enable | 
| PARITY ERR INT EN | ERR INT EN Parity error interrupt enable 


TX FIFO empty interrupt 
enable 


RX FIFO full interrupt enable 


7.2.5.2.6 UART ICLR 
Description: UART interrupt clear register 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
ru ——nrrvA 


Reserved 
Type 


— s m V[Ir 
Peset | ИЕНИНИИЕКИЕИКИБИЕКИКИКИКИЕИЕИЕИЕКЕ 
ЕЛИЕЛЕЛЕЛЕЛЕЛЕЛЕЖКНЕЖЕЛЕЛЕ RE EESTI RC 


- Е Е 


ыз а Hono. è 
[Reset | о | о | о | о | о | о | о | о|о|о|о|о|о|о | о | о] 
= p r ep 
Value 
interrupt 


mza вою 


BRK_DTCT_INT_CLR [7] WO ТО Write "1" Clear break detect 
interrupt 

CTS CHG INT CLR WO Tho Write “1” Clear cts change 
interrupt 

DSR CHG INT CLR [5] МО ТО Write “1” Clear dsr change 
interrupt 

RXF OVERRUN INT CLR | [4] WO 1'h0 Write “1” Clear rxf overrun 
interrupt 

FRAME ERR INT CLR [3] WO 110 Write “1” Clear frame error 
interrupt 

PARITY ERR INT CLR Write “1” Clear parity error 
interrupt 


7.2.5.2.7 UART CTRLO 
Description: UART control register 
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Pex [и [о |» Га [и |» |» а ра а [и [по | о [пе [| те. 
ru ——rrY 


Reserved 
Type 


Res n. IR n IR DTR ПЕ STOP. вт. ОВЕ 
we n RX- | Е -RE BYTE_LEN 
1. d ВК. RIT 
EN 
| Type | 


ә...) 
ane |ы СИ СЕТЕ [mes — 1 


MODE SEL [15] 1'h0 i. UART 
: КОА 


[mew [шй [о [m — | 


NA — —— 
set "1", increase pulse width for 
one clock. 
= кш к — E 


LL AM BRK EN тво When TX ҒІҒО is empty and TX 
is idle, setting this bit forces the 
TX data output low. 
Need to be cleared by MCU. 
RTS REG When UART_SFCTL[1] is 0 and 
UART_CTL1[7] is 0, the rtsn 
signal is controlled by 
RTS_REG bit 
0: rtsn is high 
1: rtsn is low 


STOP_BIT_NUM | [5:4] R/W 213 0: unused, 1: 1stop bit, 2: 1.5 
stop bits, 3: 2 stop bits. 

BYTE LEN [3:2] RAN 2'h3 data byte length. 
0: 5 bits, 1: 6 bits, 2: 7 bits, 3: 8 
bits. 

PARITY EN [1] R/W тво 0: parity disabled 
1: parity enabled 

ODD PARITY R/W 1'h0 0: even parity 
1: odd parity 
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7.2.5.2.8 UART CTRL1 
Description: UART control register 


Lm [s [o [2e [or [25 [2 | o Га Га [ [ж | s [ e | v е 
Dae == — 


Reserved 


DMA RX_TOUT_THLD RCV HW FLOW THLD 
-EN АЕК 


| Туре | 


Неја Мате R/W Reset | Description 
Value 


DMA EN *1" enable DMA access UART FIFOs 
LOOP BACK Self test mode, TX input to RX 


RX TOUT THLD [13:9] Receive timeout threshold 
Receive time cycle num = RX TOUT THLD 
* UART_CKD * 8 

TX_HW_FLOW_EN ; Transmit Hardware Flow Control Enable 
“1” enable transmit hardware flow control 
"0" disable 

ВСУ HW FLOW EN [7] , Receive Hardware Flow Control Enable 
"1" enable receive hardware flow control 
"0" disable 


RCV HW FLOW THLD R/W 6'h0 Receive Hardware Flow Control Threshold 
When RCV HW FLOW ЕМ is enabled, if 
the number of unread bytes in the RX FIFO is 
greater than the receive hardware flow 
control threshold value, the RTSN is set to 
high to stop the remote TX. 


7.2.5.2.9 UART CTRL2 
Description: UART TX FIFO empty and RX FIFO full watermark register 
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ЕСЕЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


кеге [ek [nw [resava [Deseo — | 
[mew — [n fo m | НИ 
ағ ruta [вй [rw [вне [акно заанен | 


7.2.5.2.10 UART CKDO 
Description: This register is used to configure baud rate 


Fm [so | 2] [27 [29 [2 [и [ 5 [2 Га [9 | s [зв [v | 
Dae — — Z= C 


Reserved 
Eme | 
REN БН ИС ИЕН ЕЕ И 3] ШЕ ШЕ 9 ee dee qt 9 e ЗИ 
Ж ЕЗЛЕЛЕЗЕЗЕШЕ OR В ЕВ es] sa r e 


UART CKDO 


L3 
Е ОС ОС С 1 


UART CKDO _ | [15:0] 16'h54A Clock divisor bit 0 to 15 


7.2.5.2.11 UART STS2 
Description: UART interrupt mask status 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
e E 


Reserved 


Type 


— c 
Peset C ИШИНИ e СВ n ÜU А СИ 
TEC ICE RES nj И ER REGERE TEE E = 


-E B 


| Type | 


Field Name R/W Reset Description 
Value 
TIME OUT MASK STS [13] ° A Time out interrupt mask 
wa 


mmm [m s ГЕ 


BRK DTCT MASK STS ТО — detect interrupt mask 
status 

CTS CHG_MASK_STS 1'h0 CTS change interrupt mask 
status 

DSR CHG_MASK_STS [5] 1'h0 DSR change interrupt mask 
status 

RXF OVERRUN_MASK_STS | [4] Tho RX FIFO overrun interrupt 
mask status 

FRAME_ERR_MASK_STS [3] тво Frame error interrupt mask 
status 

PARITY ERR МАЭК -STS [2] 1'h0 Parity error interrupt mask 
status 

TXF EMPTY MASK STS [1] тво TX FIFO empty interrupt 
enable 

АХЕ FULL MASK STS ПШ AE Жж АХ FIFO ІШІ interrupt mask 
status 


7.2.5.2.12 UART  DSPWAIT 
Description: UART control register 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


TX DMA MOD SEL | [5] R/W ТО 0: tx ата гед keep 1 until 
receiving the rx dma ack 
1:tx ата req is “1” when 
ІХ full is *1",else "0" 
RX DMA MOD SEL | [4] R/W 1710 0: rx ата req keep 1 until 
receiving the rx dma ack 
1: rx dma req is “1” when 
rx full is *1",else “0” 


UART DSPWAIT | [3:0] This register is used for DSP 
control 


7.2.5.2.13 UART SFCTL 


Desciption : UART software flow control function configuration register 


Cm [s [и | D [ |» [5 [| [а ен |» | S [| [v [8 
Due == r rt 


Reserved 


SW FCTL EN [1] ВЛМ Tho “0” : Disable software flow 
control 
“1” : Enable software flow 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 656 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(СЗ SPREADTRUM | SC7731G/SC8731G Device Specification 
ЕЕ NR == — 


SW FCTL MODE “0” software flow control mode 
0 
“1” software flow control mode 
1 
7.2.5.2.14 UART XCMD 


Desciption : UART XCMD command configuration register 


Lm [sro | 2] 2 | [29 [25 [7 [5 [ 2 Га [9 | е | v [в 


Reserved 


UART XON a 5:8] 8'h11 The XON command 
configuration value 

UART XOFF [7:0] 8'h13 The XOFF command 
configuration value 


7.2.5.2.15 UART ESCAPE 


Desciption : UART ESCAPE command configuration register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛ 


Reserved 
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UART ESCAPE [7:0] R/W 8'h13 The ESCAPE command 
configuration value 


7.2.06 Application Notes 


Including RAM input and output formats, special requirement, software control flow, 
description, etc. 


Working in UART mode with hardware flow control (full duplex) 
1. Theinitiator writes to the setup register (global register) 


2. Theinitiator writes the UART CTLO register bit 15 to "0" to enable UART 
mode. 


3. Тһе initiator configures ПАРТ CKDO registers to generate the suitable 
baud rate. For example, if clk uart is 26 MHz, ОАНТ CKDO is set to (хет, 
then the UART baud rate is 115 k. 


4. Тһе initiator configures UART_CTLO to generate the suitable data format, 
such as parity enable and parity style, byte length, and stop bit number 


5. SetUART CTLO register bit 7 to “1” to enable receive hardware flow control 
6. Тһе initiator configures UART CTL1 register bit [5:0] to suitable value 


7. SetUART CTLO register bit 8 to “1” to enable transmit hardware flow 
control 


8. The initiator configures UART CTL2 to generate receive watermark and 
transmit watermark 


9. The initiator writes UART_CTL1 register to configure receive timeout value 
10. Enable related interrupts by writing UART_STS2 register 
11. Writing data to UART. TXD 


Once the TX FIFO is not empty: 

12. data in TX FIFO will appear on TX line in sequence 

13. If data number in the TX FIFO is less than the data empty threshold value, a 
їх empty interrupt will be generated. After receiving this interrupt, MCU 
should clear the interrupt and write more data into the TX FIFO 

14. If data number in the RX FIFO is more than the data full threshold value. An 
rxf full interrupt will be generated. After receiving this interrupt, MCU should 
clear the interrupt and read data from RX FIFO 


15. If receiving RX TOUT interrupt, read all data in the RX FIFO 


When the transmission is completed: 


16. If RX FIFO is not empty, read all data in the RX FIFO when receiving 
RX TOUT interrupt 


17. Disable all interrupts, disable uart en in global register 


When use the software flow control without ctsn and rtsn signal 
18. The XON/XOFF/ESCAPE register should be configed before the enable of 
software flow control and mode selection 
19. The software flow control enable bit should be configured before starting a 
software flow control transation 


20. The frame length must be configured as 8 bit, when enable software flow 
control function 
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21. The flow control fifo deep threshold(uart ctl1[6:0]) should be bigger or 
equal than rx Шо full threshold(uart ctl2[6:0]) 


7.3 SPlInterface 


Base Addr Range Addr Map Description 


0x70BO 0000 ~ 0x70BF_FFFF SPI1 
0x70C0 0000 ~ 0x70CF_FFFF SPI2 


7.3.1 Overview 
SPI is a serial synchronous communication interface. SPI block enables the device to 
interface with SPI peripherals (i.e. A/D converters, display drivers, ЕЕРАОМ$ etcs.) It 
consists of a serial shift register with serial data input, serial data output and serial shift 
clock. The shift clock can be selected from either an interval source or an external source. 
Operating the SPI with the internal clock source is called the Master mode of operation. 
Similarly, operating the SPI with an external shift clock is called the Slave mode of 
operation. SPI module support MICROWIRE/PLUS mode, sync mode , s8 mode and 
3-wire mode. Only in MICROWIRE/PLUS mode, master and slave both be supported. This 
document defines function and configuration of SPI block. 


7.3.2 Features 

Compliant with the SPI standard 

Support MICRO/PLUS mode, SYNC mode, S8 mode and 3-wire mode 
Serial clock with programmable frequency , polarity 

Wide selection of SPI word lengths ranging from 1 to 32 bits 

Two 32-word-deep FIFOs minimizes processor overhead at high data rates 
Master / slave 

MSB / LSB 

Transmit only/ receive only / transmit and receive mode 


Only receive mode , the length of words ready to receive form the slave can be 
programmed 


The intervals of two SPI frames can be programmed 


2 DMA requests 

Single interrupt line for multiple interrupt source events 
The polarity and position of the sync can be configured 
As slave transmit phase adjustable 

TX/RX FIFO address can be reset 

Support csn input in slave mode 

Little endian default 

Date rate up to 24Mbps 
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7.3.8 Signal Description 


Base Band Chip 
spi sck SCLK 
— yp» 
SPI Module spi do Generic 
р —— ———»- 
Sl ӘРІ Slave 
spi di SO device 
| csn 
spi cs cs 
spi_cd CD 


Figure 7-1 SPI in Master Mode(FULL-Duplex) 


Base Band Chip 


spi sck SCLK 
ч y 
SPI Module ; Сепейс 
spi do SI SPI 
so Nai Master 
ple i«—_— SO device 
spi_csn 


<— — CS 


Figure 7-2 SPI in Slave Mode(FULL-Duplex) 


7.3.4 Function Description 
The SPI master mode supports communication with up to two independent SPI devices. 
SPI initiates a data transfer on the data lines (spi do and spi di) and generate clock (sck) 
and control signals(spi ncsi). 
Write data to this Spi txd register initiates a character transmission through TX FIFO, the 
pointer txXf wr address will increase. All data ready to send must be written into the TX 
FIFO first, thenoccurs in transmit line. 
Data sampled from receive line is placed in RX FIFO first. When the data number in the 
RX FIFO is more than the receive data full threshold value, an rxf full interrupt is 
generated. MCU will read data from RX FIFO as soon as receiving the interrupt. 
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SPI MCLK 
— MCLK 
CLK generator ај 


' ' 


- Ç SPI control |,  SPISCK АА 
гедізіег депегаюг 4-7 55СКІ as slave) 
| | <— sCSI as slave) 
L RX/TXFIFO 2, SPIRXITX wasa к 
control control wass 
<< —— SDI 


| 


RX/TX data НЕО 


Figure 7-3 diagram of SPI 


7.3.4.4 MICROWIRE/PLUS work mode 


MICROWIRE/PLUS is an enhancement of the MICROWIRE™ synchronous serial 
communications scheme, originally implemented by National Semiconductor s COP400 
family microcontrollers. It has three wires, SI (serial input), SO (serial output), and SK 
(serial clock). The input data one the SI is shifted high order first into the chip; the output 
data is shifted out high order first from the Most Significant Bit (MSB) on SO. The SK clock 
is generated internally for the master mode. One burst has 8 data bits. The input data is 
captured on the rising edge of SK. Following is the timing diagram. 


: 2n*Tdata : : 2n*Tdata ; 
<€ < 


Figure 7-4 MICROWIRE/PLUS Timing (CPOL=0, CPHA=0) 


| 2n"Tdata ! ' 2n*Tdata : 
< У < У 
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Figure 7-5 Alternated Phase SK Clock Timing (CPOL=0, CPHA=1) 


: 2n*Tdata : : 2n*Tdata ! 
< У < У 
SK 
SO 
SI 


Figure 7-6 MICROWIRE/PLUS Timing (CPOL=1, СРНА-0) 


: 2n*Tdata ; . 2n*Tdata ; 
р 4 < 


Figure 7-7 MICROWIRE/PLUS Timing (CPOL=1, CPHA=1) 


In the normal mode data is shifted in on the rising edge of the SCK clock and data is 
shifted out on the falling edge of the SCK clock. It is also allow an additional Alternate SCK 
Phase Operation. In the alternate SCK phase operation, data is shifted in on the falling 
edge of the SCK clock and data is shifted out on the rising edge of the SCK clock. 


To configure SPI for this mode, just enable SPI clock in global control register, program 
spi ctlO control register, enable RX data shift in at ЗСК rising edge(spi ctlO[0] = 1), and 
enable TX data shift out at СК falling edge(spi ctlO[1] = 0), set transmit data bit number 
to 8. Also program spi clkd according to MCLK and ЗСК clock rate. Leaving other 
control register with default value. When put data into TX FIFO, the SPI will send and 
receive an N bit data at the same time. 


The clock phase and TX/RX data timing is programmable to meet other requirements. For 
example, for: 


М = 8, CSO, CPOL=0, СРНА =0 timing as Figure2, set spi сі0 = 0x0e22 

М = 8, CSO, CPOL=0, СРНА =1 timing as Figure3, set spi сі = 0x0e21 

М = 8, CSO, CPOL=1, СРНА =0 timing as Figure4, set spi сН0 = 0x2e22 

М = 8, CSO, CPOL=1, СРНА =1 timing as Figure5, set spi сі0 = 0x2e21 

CPOL=0 means ЗСК idle phase is low, maps to spi ctlO[13] = 0; 

CPOL=1 means ЗСК idle phase is high, maps to spi ctl0[13]-1; 

CPHA decides SPI working in normal mode or in the alternate SK phase operation. 
СРНА maps to ctlO. reg[1:0], 

“10” (СРНА=0) means output data at negedge of clk while receiving data at posedge of clk 
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“ОТ (CPHA-1)means output data at posedge of clk while receiving data at negedge of 
clk 


“00” and “11” are not available in this mode 


7.3.4.2 Synchronous SPI 
Besides SCK, SDI, SDO, Synchronous SPI provides the fourth pin as a synchronous 
signal. It generates single bit width pulse оп one of the TX/RX bit position. On slave side, it 
tells when to latch the received byte and prepare the next data for transmit. 
If enable sync mode by setting spi_ctlO register bit14, the sync pulse will appear on the last 
bit. If program spi ctl1 register bit 4-0 to N, the sync pulse will locates on top of bit N. The 
SYNC bit can be program output to one of the 4 chip select pins by setting spi ctl1[11:8]. 


: 2n*Tdata ! 


к ДАО LIO ts 
SYNC : | TM / — 


Figure 7-8 Alternated Phase SK Clock Timing (CPOL=0, СРНА=1) 


7.3.4.3 4-wire Serial Interface(s8) 


SPI supports 4-wire serial interface, which required by LCD driver like ULTRACHIP 
UC1607. Only write operations are supported in this mode. Pin CS is used for chip select 
and bus cycle reset. Pin CD is used to determine the content of the data been transferred. 
On each write cycle, 8 bits of data, MSB first, are transmitted on falling SCK edges. If 
CD=0, the data byte will be decoded as command. If CD-1, this 8-bit will be treated as 
data. Pin CD is examined when SCK is pulled low for the LSB(DO) of each burst. The 
maximum SCK frequency required is 5MHZ. 


To enable SPI working in this mode, all settings are same as program MICROWIRE 
except to enable TX data shifting out at SCK rising edge. Also need to set spi ctl1 control 
register bit7, enable 58 mode, and assign the CD signal output from one of the four CS 
pins by programming bit11~8. Please pay attention to not mapping CD to the same CS pin 
used for LCD chip select. For example using CS0 as chip select, using cs1 as CD, we 
should program spi ctlO register bit11~8 “1100” and programming spi ctl1 register bit11~8 
"0010". 


X 
CD \ 
SDO р7 D6 Y DS D4 D3 D2 DI DO хх К D7 D6 X 
SCK 
nxTclk | | | | 
l< >| 2xnxTclk|e— 


Figure7-9 4-wire Serial Interface (s8) Timing 


(1) SW write 9 bits data to TX FIFO while ctl0_reg[6:2]] program to 8. ВИ 8 is used to 
control CD signal, and bit[7:0] will be used to transmit to slave. 


(2) SW Set SPI CD BIT, this bit will be connected to SPI CD pin, will be used to 
transmit to slave 
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7.3.4.4 3-wire Serial interface 


V0.2 


The 3-wire serial interface is required by Sound Generator Chips like OKIML2860. SDO 
works as an in/out pin because data has to be read/write through the same pin. SCK is the 
serial clock, output data from SDO change at clock falling edge, input data is sampled at 
falling edge. See Figure 8. There is also an alternate SCK phase operation, data output at 
clock rising edge and input data is sampled at rising edge. See Figure 12. One burst has 
16 bits. 7 address bits sent first. Bit8 is command bit. “1” means writing 8 bits data to the 
slave. "0" means reading 8 bits data from the slave, the read data address in slave is the 7 
bits address sent in the same burst. 


Data Write Timing 1 


1 2 3 4 5 6 7 8 9 10 11121314 15 16 


sok TLE LILI LT LT LT LT ET LT L NN 


бол өні t t 
eH teL SHCH1 'CHSH1 
е--- іс 


SDI X AG) X ды X AL] X AG] X AI X АЈ X Ag ) W ¿(D ЕЛЕ y Dr X од X 


INDEX DATA — —3 


Data Read Timing 1 


1 2 3 4 5 6 7 8 9 10 11121314 15 16 


ex | TITITLTLTIQ ТГ, Г] 


Тыс өні t t 
toy top SHCH1 'CHSH1 


= tsc 
SDI X ла X ды X Aa X АЗ X AI Х A" X Ag Y в X Х ом X ов y ` | Dr X bi X 


INDEX x DATA — — — —3 
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Figure 7-10  3-wire Serial InterfaceTiming 1 


Data Write Timing 2 


1 2 3 4 5 6 y 8 9 10 11121314 15 16 


556 __ И ы o s Е И ыы pi 


——— =y] 
&— 


Гас би внг t t 
вн la. SHCH2 ÍCHSH2 


c іс 


SDI X ла X AI] X Ай X Аз X ALI Х AU X AO w (оп ЕЛЕ ` fom X pa X 


INDEX x DATA — 


Data Read Timing 2 


1 2 3 4 5 6 rà 8 9 10 11121314 15 16 


sx | |] А LI LI LILI LU 16 LU 


«===> €—3————3 
tgucretersue 22 t t 
сн la SHCH2 'ОН5Н2 
i—i tsc 
SDI X Ae X ^B X Aa X АЗ X ла X At X Ao Y R x. X РЕС f ` | om X om X 


INDEX DATA 


Figure 7-11 3-wire Serial InterfaceTiming 2 


To program SPI in this mode, set spi ctlO control register to 0x0e43 „means 16bits sent 
іп one burst, TX at clock falling edge, ВХ sample at clock falling edge, CS maps to с50. 
Set spi ctl1 to 0х3028  , means to enable 3-wire mode, command bit is bit8. Set 

spi ctl2 to 0x07  , the read data starts from bit7. Then put 16 bits data into TX FIFO, 
and receive 8 bit data from RX FIFO. 

If set spi ctl1 bit6 to “1”, signal CS will change to low before half cycle of the first edge of 
ЗСК, and go high after half cycle of the last edge of СК. 

To program alternate SCK phase timing as Figure 9, set spi ctlO bit13 to “1”, other setting 
are same as timing 1. 


New feature: 
When set spi mode-1 / 2 , cd bit will be send out with data together ‚апа be put to bit 8 
position. 
spi cd mode & 
tx ров|-- tx en 


TX FIFO Shift register 


spi cd bit 


Support cd bit be transmitted with data together. Set SPI CD BIT, put it to bit 8 position 
when transmit out from tx shift register. 
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When set spi_mode = 1/3, spi d oe is controlled by is rx only bit, when set is rx only 
bit, spi d oe is 0, and spi d ie is 1. 


Logic description: 


s3w md 


7.3.4.5 Dummy control 


SPI controller supports write and read configurable dummy clocks. 


For TX mode, 


dummy clock number when write LCD. 


CS T X 


dummy clock number is controlled by SPI TX DUMY LEN, which set 


SCK 


LJ Ea JL JU 


DCX 


SDO/SD 
| 


D7 


Dummy clock 


For Rx mode, dummy clock number is controlled by SPI RX DUMY LEN, which set 
dummy clock number when read LCD. 


°° L [гыт ү | // 


RX 


Dummy clock 


7.3.5 Control Registers 
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7.3.5.1 Memory map 

ens [Mame — Description(detail of abbreviation of this 

Address control register) 
БАСЫ Write data to this address initiates а 

0x0000 SPI TXD character transmission through tx FIFO 

Read this address retrieve data from rx fifo 

Lm 
(tx dummy. cnt[5:0], 6'd0,tx data cnt[19:16]) 


(rx dummy. cnt[5:0], 
0x0074 — |SPI STS9 6'd0,rx data cnt[19:16]) 
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7.3.5.2 Register Descriptions 


7.8.5.2.1 SPI TXD 
Description: Transmit word or Receive word 


Lm [s [o [9 [ [9 [| [|o | 8 [= [ж | s | e | v ое 
ът =» Т 


SPI TXD 


Field Name Type | Reset Description 
Value 
SPI TXD [31:0] R/W 3270 Write data to this address initiates а character 
transmission through TX FIFO 
Read from this address retrieve data from RX FIFO 


7.3.5.2.2 SPI CLKD 
Description: Clock divisor bit 0 to 15 


Clock divisor (Reset 0х0000 0003) 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16, 
Nm | но 00004, 


Reserved 
| т> — | ]— — | — | ) 
"ese: ПСИ И С СИ СИ И СС СИ ССО И СС И А 
ЕСТ eas Цеа ЕЕ Е рат а а и Цев а sss e 


SPI CLKD 


| Nano, 
SPI CLKD 
[Reset | • | 


Field Name Type | Reset Description 
Value 
SPI CLKD [15:0] R/W 16'h3 Specify the clock ratio between spi sck and clk spi. 
If clk spi runs at 48 MHz, and iis sck runs at 12MHz, 
IIS CLKD should be 1, 
Spi sck = clk_spi/2(n+1). 
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Note: 


When work in the slave mode, the frequency of spi sck depends on the IIS master, so the 
register SPI CLKD is not used . 


7.3.5.2.3 SPI CTLO 


0x0008 


| Type | 


Description: This register is used to configuration of the SPI interface 


Configure register (Reset 0x0000 0Ғ02) SPI CTLO 


joxooos | 
ШШЕ ИЕ ГЩЛ ЕЛЕ ИГ ЕЕ В ЕЕ 


Reserved 


ade SYN | SCK Res NG | NG. 
C | E E a SPI CSN PRE CHNL LEN TX RX 


ЕЛЕНЕНЕЕ  RREREREHERE: C S IESERERER 
неее [en [aw [Reserva [озени — | 


SYNC POL [15] R/W thO Sync_polarity, positive or 
negative pulse for SPI or 
3-wire mode ,read command 
polarity 


зуи |16 
косты [rs 
нее [ma no цш — | —  — ——] 


SPI CSN РВЕ т :8] of | 
In default, The input data is 
shifted high order first into the 
chip; the output data is shifted 
out high order first from the Most 
Significant Bit (MSB) on SO. 
When this bit is set, the data will 
be shift out or in from the LSB 

К i НЕ 


NG TX 


NG RX 


V0.2 


4 bit chip select. There are 
totally 4 chip selects for SPI 


“1110”: с$0 is valid 
“1101”: с$1 is valid 


Transmit data bit number. 
“0”: 32 bits per word 
"11 bits per word 


“31”: 31 bits per word 


“1” enable TX data shift out at 
clock neg-edge 


К ИШЕ: enable ЕХ data shift in at 
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7.3.5.2.4 SPI CTL1 
Description: This register is used to configuration of the SPI interface 


Pex [эз [о |» [а] [28 [5 [ж] [= [т [ж [т [в [т [№ 
ата | RT 


Reserved 


S3W POS 


mas [ю — [m — | — ——] 


RTX MD [13:12] R/W 2'h3 "00" : idle mode 
"01" : receive mode 
“10” : transmit mode 
"11" : transmit and receive 


SYN CSN SEL | [11:8] S8 CD e signal maps to 
csn number 
"0x0001" selects csnO as cd 
signal 
"0x0010" selects csn1 as cd 
signal 


CS H MD w h0 3-wire Стеве зите timing 1, csn high 
mode enable 


S3W POS = R/W 510 3-wire mode, м/г control 
Е position 
or the sync pulse position(the 
pulse will 
locates on top of bit N) 


7.3.5.2.5 SPI CTL2 
Description: This register is used to configuration of the SPI interface 
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Pex [и [о |» [2] 7 |» | | а |» и [о | пе] ет [те 
LIMEN RN 


Reserved 
Type 


OMA OMA ONL ОМА | І5 5 
-[ =: TS 


| Type | 


ma [m — ee | 


TX DMA SEL R/W 1'hO 0: tx dma req keep 1 until 
receiving the tx dma ack 
1: rx dma req is “1” when 
tx empty is "1",else "0" 
RX DMA SEL R/W 1'h0 0: rx dma req keep 1 until 
receiving the rx ата аск 
1: rx dma req is “1” when 
rx full is “1”,else “0” 
RX ONLY HLD | [7] R/W 1hO “0”: working on only receive 
B = mode, when rxf realfull is high, 
SPI will be held until rxf. realfull 
is low 
“4”: no holding 


IS SLVD [5] R/W 1hO “0”: master 
“4”: slave, only support 
microplus mode 
S3W RD ТАТ | [4:0] R/W 5'hO Read data start bit used for 
3-wire mode 


7.8.5.2.6 SPI CTL3 
Description: SPI RX FIFO FULL/EMPTY watermark 
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ЕСЕЕЛЕЛЕЛЕЕДЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 


Reserved 


RXF EMPTY THLD Си 8] 5h10 Receive FIFO data empty 
threshold. Relative with 
rx fifo empty interrupt 


[ms fra [о [s _ | 

RXF FULL THLD = R/W 5'h10 Receive FIFO data full 
threshold. Relative with 
rx fifo full interrupt 


7.3.5.2.7 SPI СТІ4 
Description: This register is used to configuration of the SPI interface 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
ът — — m — 


Reserved 


O 


Type 


RX ONLY DO [15] R/W 10 working in only receive mode, 
i i “0”: SPI send all 0 to slave 
“1” : SPI send all 1 to slave 
IS FST [14] RAW 1’hO “0” : normal mode 
"1" : fast mode 
Only used for slave mode 
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PHS DLY [13:12] R/W 2'h0 Phase delay. Relate to fast 
B mode. 

When in normal mode, this bit 
is not used . Only used for 
slave mode 

SYNC. CLKMASK [11] R/W ТО “1” Mask out the first clock 
pulse in SPI mode 

SYNC HALF [10] R/W 1hO Sync half, sync width is half 
spi sck cycle 


IS RX ONLY R/W 1hO “1”тесеіуе data only. 
кылы The bit should be written at 
last. 
Only used for master mode 
BLOCK NUM RAN 9'hO Number of data words ready 
to receive in “receive only" 
mode. Only used for master 
mode. 


7.3.5.2.8 SPI CTL5 
Description: This register is used to configuration of the SPI interface 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕГІ 
пате | == sa 


Reserved 


Type 


О О л ИЕ 
нее | ЖИ ШИИ ОЗ О ERN RES camera CR ВИ 
О Е REC Е acre rien s ECRIRE 
[Name оу Um | 


ITVL NUM 


Type RW 


ITVL NUM [15:0] R/W 16180 For master, transmit data 
interval, programmable n from 0 
to 65535, delay is (п*4+3) clock 
cycle. 

For slave, max receive data 
interval. If the slave has not 
sampled the edge of spi clk in 
the interval(n*4+3), slave will 
stop the receive process and 
send timout interrupt 


7.8.5.2.9 SPI INT EN 
Description: SPI interrupt enable register 
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ЕСЕЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
ruw———r W 


Reserved 


Type 


EN 


қү  LuEJEXCHEUES Publ 


Field Name Reset Description 
Value 


| ВХ END ІМТ ЕМ | END INT ЕМ Rw |o ЕСЭ | Rx end interrupt enable | end | Вх end interrupt enable | 


TX END INT. EN ones [e [e saa Tx end interrupt enable 
ТХЕ EMPTY. INT. EN =a txf_ empty interrupt enable 


RXF | |RXF FULL INT EN — | INT EN вм | | Rxf | Rxf_full interrupt enable | | Rxf_full interrupt enable | 


TIME пи мн INT EN m Slave mode timeout interrupt 
enable 

RX OVF INT EN Rx overrun reg interrupt 
— 


aa LC s LLLI 
ТХЕ_ | ТХЕ FULL INT ЕМ | INT. EN a Ne NN | то | — | Tx_fifo_full interrupt enable | ЕШ | Tx_fifo_full interrupt enable | enable 


E NATA EMPTY INT EN > 1'h0 Rx fifo empty interrupt 
w Е 


|Reseved |. | 


7.8.5.2.10 SPI INT CLR 
Description: SPI interrupt clear register 
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Cm эг Гэга Га [v |» s] [а | [т [ж [т [в [т [№ 
ruw—. FFF 


Reserved 


Type 


B Е 


| Туре | wO 


Field Name R/W Reset Description 

Value 
RX END INT СІН (| [wo jn Rx data end interrupt clear 
TX END INT _ | ТХ ЕМО INTCIR | СЕНЕН ы Tx даа end interrupt clear 


TIME [D NL __ INT CLR ТО Write “1” clear slave mode 
timeout interrupt 

RX OVF INT CLR Write “1” clear 
Rx overrun reg interrupt 

ТХЕ EMPTY INT CLR [3] ТО Write “1” clear Tx Шо empty 
interrupt 

TXF FULL INT CLR [2] WO 1'hO Write "1" clear Tx fifo full 
interrupt 

RXF EMPTY INT CLR [1] WO ТЋО Write “1” clear 
Rx fifo empty interrupt 

RXF FULL INT CLR WO 1'hO Write “1” clear Rx fifo full 
interrupt 


7.3.5.211 SPI INT RAW 
Description: SPI interrupt raw status 
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Cm [и ||» Га а |» [s e s v ^] » | e| [№ 
ruw—rn mua 


Reserved 


Type Reserved 


"EE 


| туре | — — PA PAPA PM PER EON 
ША $$ à OEA 


Field Name R/W Reset Description 
Value 


RX END IRQ ТО Raw rx data end interrupt, 
this bit is set when spi 
controller received 
RX DATA LEN data from 


TX END IRQ Raw tx data end 


interrupt,this bit is set when 
spi controller send 
TX_DATA_LEN data. 


TXF_EMPTY_RAW_STS Raw txf_empty interrupt, 
This bit is set when the 
number of tx fifo data byte is 
less than the tx empty 
watermark value. Auto 
cleared when the condition 
disappears. 


RXF FULL RAW STS Raw rxf full interrupt.This bit 
is set when the number of rx 
fifo data byte is larger than 
the rx full watermark value. 
Auto cleared when the 
condition disappears. 


TIME OUT RAW STS [5] 1'hO Raw slave mode time out 
interrupt 

RX OVF RAW STS [4] 1'hO Raw Rx overrun reg 
interrupt 


TX FIFO ЕМРТҮ W l3 {во jn = Тхі empty. w(for debug) 
TXF FULL RAW. STS lg {во јато Raw Тх fifo full interrupt 
RXF. ЕМРТҮ RAW. STS ІШ Jo [м |. Raw rx. fifo empty interrupt 
RX FIFO FULL R о {во |100 — |Rful ог debug) 
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7.3.5.2.12 SPI INT MASK STS 
Description: 115 interrupt raw status 


| Bi [1 | 30 | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | t8 | 17 | 16 | 
| Name | Reserved 


Type Reserved 


ваа | 

Peset ОЕ ОЗ ВО ЕЙ О Е И И ЕЕ ИЕ ИЕ ЕЕ ИЕ И 

TREE CR DEOR А ИЕЛЕ С Ш с С 8 С Е АЕ ПВ | 
TX 


RX 
Reserved [^ 


TS 
| по | во | во | по | по | по | во | по | по | по | 
Rest о | о |о |о | о | о|о|о |о|о о [о о о о 


Raw rx data end interrupt, 
this bit is set when spi 
controller received 

RX DATA LEN data from 


TX END IRQ MASK STS | Raw tx data end 
interrupt,this bit is set when 
spi controller send 
TX DATA LEN data. 


ТХЕ EMPTY MASK STS [7] 1'h1 Txf empty interrupt mask 
status. 
RXF FULL MASK STS 1'hO Rxf full interrupt mask 
status. 
TIME. OUT. MASK STS 
1'hO Rx overrun reg interrupt 
mask status 


RX OVF MASK STS 


Rx fifo empty interrupt 
mask status 


h1 
mw | — —  —] 


о ___ 


RXF EMPTY MASK STS 


4 


7.3.5.2.13 SPI STS1 
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Description: SPI RX FIFO write address and read address 


Lm [э [о [s 2 [o [29 [2 [| Га [22 à [o | e| e| v [в 
rw DD 


Reserved 


еге [et [RW [Reset Vale [Desin — | 
[exe waon [nz — mo fow  |вхғғбинғайен | 
ене |ғы [o d — | — _ 
[mean [ий |ғо sm акно ннан | 


7.3.5.2.14 SPI STS2 
Description: SPI status register 


Lm [sro [s [29 [2 [2 [25 |» | Га Га [ | s [зв [ v [ v | 
н 


Reserved 


e j 
ЛЕЛЕНЕТЕЛЕНЕНЕНЕНЕЯЕНЕНЕНЕНЕНЕНЕН 
неге [ж [Rw [Reset vaus ыы | 


ses [n mo И И ЕТТ 
SPI SCK [11] но {тю [Spi sck(ordebug) 


SPI TXD [10] IRO |100 | рі txd(for debug) 
BUSY ТО “1” transmit process 
"0" idle state 
TXF REAL FULL 1'hO TX FIFO is real full. (not relates 
to TX full threshold) 
5] [RO ____ 


RXF REAL. EMPTY RX FIFO has no data 
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RXF REAL FULL [4] ТО АХ НЕО is real full. (not 
relates to TX full threshold) 


ТХЕ EMPTY [3] тһ This bit is set when the number 
of TX FIFO data byte is less 
than the TX empty interrupt 
watermark value. Auto cleared 
when the condition disappears. 

TXF FULL [2] 1'h0 This bit is set when the number 
of TX FIFO data byte is larger 
than the TX full interrupt 
watermark value. Auto cleared 
when the condition disappears. 


RXF EMPTY [1] тһ This bit is set when the number 
of RX FIFO data byte is less 
than the RX empty interrupt 
watermark value. Auto cleared 
when the condition disappears. 


RXF FULL This bit is set when the number 
of RX FIFO data byte is larger 
than the RX full interrupt 
watermark value. Auto cleared 
when the condition disappears. 


7.3.5.2.15 SPI DSPWAIT 
Description: This register is used for DSP control 


Lm [э [о [s [2e [2 [2 | = | и а Гаа [ | s e | v [в 
ът == | 


Reserved 


Reserved IIS DSPWAIT 


R/W 


а | 
вени | [а и С С СВ и ОС С С С С 
ее [et [mw [Reset Value бы | 


SPI DSPWAIT | [3:0] This register is used for DSP 
control 


7.3.5.2.16 SPI 5Т53 
Description: This register is used to observe the status 
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Cm [эз Гэ а Га а а а [ж] [= [т [ж [т [в [т v 


Reserved 


RX CNT 9'hO working in only receive mode 
as master 


7.3.5.2.17 SPI CTL6 
Description: This register is used to configuration of the SPI interface 


Lm [= [о [s [2 [2 [26 [25 |» | Га [= [o | s [e [зт [в 
C 


Reserved 


өте [e eeno [ишш | eo | 
w| во | - e. m | 
epe tell el С С С С С ИС ВСС 


TXF ЕМРТҮ THLD LN 8] 5'h10 TX FIFO data empty threshold. 
Relative with rx fifo empty 
interrupt 


нее — ГГ: fo ЕИ 


TXF FULL THLD "o R/W 5'h10 TX FIFO data full threshold. 
Relative with rx fifo full 
interrupt 


7.3.5.2.18 SPI STS4 
Description: SPI status register 
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Cm [и [о |» Га а |» | | а [в [ [т [ж [т [в [т v 


Reserved 


Гейне [ek mw [Reset Vale [oes __________ 
(Txe waoon [nz — no [5ю [ПКЕ | 
кее us fo эю | —] 
emaon [ий [ro sw mores — | 


7.3.5.2.19 SPI FIFO RST 
Description: Used to reset TX/RX FIFO 


Cm [и ||» [» [o |» [5 | за |» [а [т [ж [т [пе [т Гес 
LIMEN RN 


Reserved 
Type 


SPI FIFO ш 1'h0 : reset all FIFOs. НЕО 
e will changed to 0 


7.3.5.2.20 SPI_CTL7 
Description: This register is used to configuration of the SPI interface 
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ШІЕЕЛЕЛЕЛЕЕДЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
ruw———nw 


Reserved 


Ju LE сөн 
Reserved нш ЅРІ МОРЕ CSN I SEL 
a 


| Type | 


Em m h ROn 


SPI RX HLD EN 1: enable ahb2apb bridge read 
hold when rx fifo empty 
0: disable ahb2apb bridge read 
hold 


SPI TX HLD EN | [7] RAN { 1: enable ahb2apb bridge write 
hold when tx fifo full 


0: disable ahb2apb bridge write 
hold 


TX CMD SET ' 1: select fmark as the ата 
request 
0: select software dma request 


Used for master only 
0: SPI MODE disable 


1: 3 wire 9 bit, cd bit, SDI/SDO 
share one IO 


2: 3 wire 9 bit, cd bit, SDI, SDO 


3: 4 wire 8 bit, cd pin, SDI/SDO 
share one IO 


4: 4 wire 8 bit, cd pin, SDI, SDO 


CSN select control: 
0: CSN 0 
1: CSN 1 
2: CSN 2 
3: CSN З 


CSN IE СТІ R/W 1hO CSN IE output set(only slave) 
0: not support csn input 
1: support csn intput 


7.3.5.2.21 SPI STS5 
Description: Used to observe csn error 
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Cm [з зо |» Га [a |» |» | а |» [= [т [ж [т [в [т [v 


Reserved 


= IN_ERR —— — 1'h0 1: indicates csn occurring a 
exception 


7.3.5.2.22 SPI CTL8 
Description: This register is used to configuration of the SPI interface 


Pex [sro [2 [29 [2 [2 [25 | и [2 Га Га [9 | s [в [ v [в 
C 8 


Reserved 


SPI_TX_DUMY_LEN SPI_TX_DATA_LEN_H 


R/W 


Field Name R/W Reset Description 
Value 


SPI CD ВТ [15] 1'h0 Spi tx cd bit: 
0: indicates command 
1: indicates data 


— | T T 
SPI TX DUMY LEN | [9:4] Spi tx dummy clock length 


SPI TX DATA LEN Н | [3:0] RAN 4'hO Indicates tx data length from 
tx fifo, High 4 bits of spi tx data 
length 
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7.3.5.2.23 SPI CTL9 
Description: This register is used to configuration of the SPI interface 


Cm [s Tw] [ [v 2 [w [2| 5 [2] 5 [o] [ле [т [8 
an 


Reserved 


cage та | spesies er] 


SPI TX DATA LEN L 


ші 
T 
Ісі 


ЕЕЕ Мате Reset Description 
Value 
rcm TX DATA LEN L | [15:0] 16180 Indicates: spi tx data length 
from tx fifo, Low 16bit of tx 
data length 


7.3.5.2.24 SPI CTL10 
Description: This register is used to configuration of the SPI interface 


Lm [eT [s [o [7 [26 | = а а [22 | [ж | e| v е 


Reserved 


Field Name Reset Description 
Value 


= | L —_ 
SPLRX DUMY LEN. |094 [Rw |600 | c rx dummy clock length 


SPI RX DATA LEN H = R/W 470 Indicates receives data length 
from slave, high 4 bits of spi rx 
data length 


7.3.5.2.25 SPI CTL11 
Description: This register is used to configuration of the SPI interface 
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Cm [и [о |» [ov |» | | а |» [= [т [ж [т e| e] [№ 


Reserved 


cege ЕЕ mo ЕС ЗЕ И ВЕ ER ERR CR 


SPI RX DATA LEN L 


нн 
Pese | 


ЕС Мате Reset Description 
Value 
coii RX DATA LEN L | [15:0] 1610 Indicates: spi receives data 
length from slave, Low 16bit of 
rx data length 


7.3.5.2.26 SPI CTL12 
Description: This register is used to configuration of the SPI interface 


Lm [= [о [s [29 [2 [2 [25 |» | Га | s [e | е 
[heme | — — m — 


Reserved 


Field Name R/W Reset Description 
Value 


SW TX REQ 1'hO — TX data request, for 
write LCD 

SW АХ REQ Software RX data request, for 
read LCD 


7.3.5.2.27 SPI STS6 
Description: Used to observe tx data counter 
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Cm [и зо Га [a |» | | а |» [= [т [ж [т [в [т v 


Reserved 


ce АП mio su t sins И ӨЛ 


ТХ БАТА СМТ 


бе 7 
С С С С С [o ОС ОСЗ ОСЗ ОС ОС ОС o ОСИ ОС С С 


TX DATA СМТ | [15:0] IRO aero Tx data cnt 


7.3.5.2.28 SPI_STS7 
Description: Used to observe tx data counter 


m [эт [= [э [®[[»][»][ [з] [т [ж e e [8 
ruw——r r r a a 


Reserved 


TX DATA CNT ||I3:0] IRO | |50 | data counter 
TX DUMMY. СМТ | [15:10] но |5ho |(хаитту counter 


7.3.5.2.29 SPI STS8 
Description: Used to observe rx data counter 
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ви Гэ Гэ а Га а а а а а Га Га Га ә ае ес 


Reserved 


[SE АП mo e a В sins И e 


RX DATA CNT 


бе 7 
= С С С С ОС ОС ОСЗ ОСЗ ОС ОС o o ОС o ГУ 


ВХ DATA СМТ | [15:0] IRO |1680 Rx data cnt 


7.3.5.2.30 SPI STS9 
Description: Used to observe rx data counter 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
De == 


Reserved 


7.36 Application Notes 
7.3.6.1 Programming Model 


7.3.6.1.1 MICRO/PLUS mode program examples 


1. MICRO/PLUS mode, master, 32 bits per-channel, MCLK 80M, SCK 20M, CSO is valid, 
RX at rising edge, TX at negedge, SCK idle phase being low, Program control register: 


Spi clkd = 0x0001; 
Spi_ctl0 = 0x0e02; 
Spi ctl = 0x3000; 
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Spi сі2 = 0x0; 
Spi ctl3 2 0x1010; 
Spi сї4 = 0x0; 
Spi_ctl5 = 0x0; 


Spi ctl& = 0x1010 


2. 16 bits per-channel, master, MCLK 80M, SCK 10M, only receive mode, ready to 
receive 0x1f words from slave, CS1 is valid, RX _ at falling edge, TX at rising edge, 
SCK idle phase being low,Program control register: 


Spi clkd = 0x0003; 
Spi ctl = 0x0d41; 
Spi ctl = 0х1000; 
Spi_ctl2 = 0x0; 
Spi сїз = 0x1010; 
Spi сі4 = 0х0215; 
Spi ctlb = 0x0; 
Spi ctl = 0x1010 


3. 8 bits per-channel, master, MCLK 48M, ЗСК 24M, CS2 is valid, АХ at falling edge, 
TX at rising edge, ЭСК idle phase being high, LSB, ата en, Program control register: 


Spi clkd = 0x0000; 

Spi ctl = 0x26b2; 

Spi сїї = 0x3000; 

Spi сі2 = 0x40; //bit[6], enable dma 
Spi ctl3 = 0x1010; 

Spi ctld = 0x0000; 

Spi_ctl5 = 0x0; 

Spi сіїб = 0x1010 


4. MICRO/PLUS mode, master, 32 bits per-channel, MCLK 80M, SCK 20M, CSO is valid, 
RX at rising edge, TX at negedge, SCK idle phase being low, transmit only, Program 
control register: 


Spi clkd = 0x0001; 
Spi ctlü = 0x0e02; 
Spi ctl = 0x2000; //transmit only 


Spi ctl2 = 0x0; 
Spi ctl3 = 0x1010; 
Spi сї4 = 0x0; 
Spi_ctl5 = 0x0; 


Spi сіїб = 0x1010 


5. MICRO/PLUS mode, slave, 32 bits per-channel, RX at rising edge, TX at negedge, 
SCK idle phase being low, Program control register : 


Spi clkd //no use when SPI working as slave , half SCK must have at least 4 
system(MCLK) clock cycle. 


Spi_ctl0 = 0х0#02; 
Spi ctl = 0x3000; 
Spi сі2 = 0x20; 

Spi сїз = 0x1010; 
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Spi сї4 = 0x0; 
Spi_ctl5 = 0x80; 
Spi сіїб = 0x1010 


MICRO/PLUS mode, slave, 8 bits per-channel, RX at falling edge, TX at rising edge, 
SCK idle phase being low, TX only/ RX only, Program control register: 


Spi ctl = 0x0e21; 

Spi сїї = 0х2000(ТХ only); / өрі ctl1 = 0x1000(RX only) 
Spi сі2 = 0x20; 

Spi ctl3 2 0x1010; 

Spi сї4 = 0x0; 

Spi_ctl5 = 0x90; 

Spi_ctl6 = 0x1010 


7.3.6.1.2 SYNC mode program examples 
Only work in master mode. 
Relative register: spi ctl0[15:14], spi ctl1[4:0], өрі ctl1[11:8], 


1. 


SYNC mode, master, 32 bits per-channel, MCLK 48M, SCK 12M, RX at rising edge, 
TX at falling edge, CSO is valid , and signal sync maps to cs2, Program control 
register: 

Spi clkd = 0х0001; 
Spi сН0 = 0x4a02;//biy[14] enable sync mode, bit[15] = 0 means positive pulse 
Spi_ctl1 = 0x3400;// sync pulse position will locate on top of bitO, sync maps to cs2 


Spi сі2 = 0x0; 
Spi ctl3 2 0x1010; 
Spi сі4 = 0x0; 
Spi_ctl5 = 0x0; 


Spi ctl = 0x1010 


7.3.6.1.3 4-WIRE(S8) mode program examples 


only work in master mode and only operation write being supported, TX at falling 
edgerelative register: spi ctl1[7], өрі ctl1[11:8]. 


1. 


S8 mode, 8 bits per-channel, TX at falling edge, С50 is valid and signal CD maps to 
csi, program control register: 


Spi. ctlO = 0х2с21; 
Spi ctl1: 0x3280; 


7.3.6.1.4 3-WIRE mode program examples 
Only work in master mode. 
Relative register: spi ctlO[15], өрі ctl1[4:0], spi ctl1[5], spi ctl1[6], spi. ctl2[4:0] 


V0.2 


1. 


timing1(TX RX at falling edge), 16 bits per-channel, CS0 is valid, read command 
polarity is high, w/r control position is 8, read data start bit is 7, program control 
register: 

spi ctlO = 0x0e43; 

spi ctl1 = 0x3068; 

spi ctl2 = 0x07; 


timing2(TX RX at rising edge), 16 bits per-channel, CSO is valid, read command 
polarity is low, w/r control position is 8, read data start bit is 7, program control register: 
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spi ctlO = 0xae43; 
spi ctl1 = 0x3068; 
spi ctl2 = 0x07; 


7.3.6.2 Programming Notes 
1. only receive mode 


as master: setspi ctld[9] = 1 and set spi ctl1[13:12] = "01" апа program 
spi ctl4[8:0] to N, means enable rx only mode , and ready to receive N words from slave. 


as slave: set spi ctl1[13:12] = “01”, the received number depending on master 
the posedge of is rx only(spi ctl4[9] = 1) will trigger the process, so SW should write to "0" 
first, then write to "1" to this bit. 


2. fast mode 
used for slave mode. In slave mode, half SCK must have at least 4 system clock 


cycle. 
When ЗСК «14X MCLK, recommend to use fast mode. 
8X  : is fst(spi ctl4[14] ) 21, phs aly([spi ctl4[13:12]] = 1 


10X : is fst21, phs ау = 2 
12X : is fst21, phs dly = 3 


3. In salve mode, spi ctl5[15:0]* Tclk spi should not be such smaller than Tspi sck, so 
as not to make SPI stop transfer. 


4. DMA enable 
a) DMA should be configured first 
b) Program SPI control register except spi ctl2[6] 
c) Write spi ctl2[6] at last 


5. When change SPI control register configuration , SW should ensure: 


a) tx fifo is real empty at first 
b) then, rx fifo is real empty 
C) change SPI control register 


7.3.7 New feature 
ө Support csn input in slave mode. 
e  Addcsn ie ctl register to control csn input ie when slave 
e  Addcsn i sel[1:0] register to select csn when slave 


7.4 IIS and PCM Interface 


Base Addr Range Addr Map Description 
0х7000 0000 ~ 0x70DF_FFFF 150 


Ox70EO 0000 ~ Ox70EF FFFF 1151 
Ox70F0 0000 ~ Ox70FF FFFF 1152 
0x7100 0000 ~ Ox710F FFFF 1153 
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7.4.1 


7.4.2 


7.4.3 


V0.2 


Overview 


IIS is a common digital audio interface specification. Base Band Chip IIS Interface can be 
used to implement a CODEC interface with external digital audio system working as host 
or slave. The IIS interface supports both IIS and PCM data format. The interface can 
transmit and receive data simultaneously as well as transmit or receive data alternatively 
at a time. This document defines function and configuration of IIS block. 


IIS module can be controlled both by ARM or БӘР. 


Features 


44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 


58. 


Compliant with the IIS/PCM standard 

Support IIS, MSB-Justified and DSP data bus interface working on IIS mode 
Support Long Frame, Short Frame and Multi-cycle Frame working on PCM mode 
Serial clock with programmable frequency 

Two 32-word-deep FIFOs minimizes processor overhead at high data rates 
LRCK polarity can be configured 

Wide selection of IIS data lengths 8,16,32bits 

Master / slave 

MSB / LSB 

Transmit only/ receive only / transmit and receive mode 

2 DMA requests 

Single interrupt line for multiple interrupt source events 

IIS and PCM master mode: support integer clock divider 


IIS master mode: support fraction clock divider — both variable and fixed serial clock 
mode 


PCM master mode: support fraction clock divider — only variable serial clock mode 


Signal Description 


Base Band 

lis sck 
iis Trek Generic 

IIS/PCM РБ -S И5РСМ 

Module .. А Slave 

p device 
lis sdo 
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Figure 7-12 IIS connection as master 


Base Band 


IIS/PCM 
Module 


lis sck 
lis lrck 
lis sdi 


lis sdo 


Figure 7-13 IIS connection as slave 


7.4.4 Function Description 


7.4.4.1 IIS interface 


SC7731G/SC8731G Device Specification 


Generic 
IIS/PCM 
master 
device 


IIS module consists of RX/TX controller, ARM АРВ interface control register, clock 
generator and FIFO control. ARM programs IIS register, enable IIS mode, starts 

RX/TX data transfer. Output data is written to TX FIFO and received data is stored in 
RX FIFO. Each FIFO is 32-bit width plus 32-address length. 


MCLK generator generates main clock for IIS block. This clock also output as master 


clock during hand shaking. In slave mode, external clock source can be input, working 


as the IIS main clock. Clock divider value and control signal for MCLK come from 


global control register. 
The IIS SCLK generator divides main clock according to a 16-bit clock divider register, 


which defines half SCLK clock width. It can be programmed from 0 to 32767. 


CLK PLL IIS MCLK generator 


ARN APB IIS control register IIS SCLK generator IIS SCLK 
us 
RX/TX FIFO 
Control | IIS LRCK 
IIS RX/TX 
controller IIS SDO 
IIS SDI 
RX/TX data FIFO 
(32X32) 
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Figure 7-14 IIS module diagram 


IIS interface has 4 pins, IIS SCK is serial clock output, ІІБ SDl is serial data input, 
15 SDO is serial data output. 115 LRCK is left/right channel select. The device 
generating IIS (РСК and 115 СК is the master. IIS LRCK and 115 СК are output 
pins if working as master. They are input pins if working as slave. 


Serial data is transmitted in two's complement format with the MSB first. Serial data 
can be sent at rising or falling edge of SCK, at receiver, it must be latched at rising 
edge. When system word length is greater than the transmitter word length, the word 
is truncated (least significant data bits are set to ‘0’) for data transmission. If the 
receiver is sent more bits than its word length, the bits after the LSB are ignored. On 
the other hand, if the receiver is sent fewer bits than its word length, the missing bits 
are set to zero internally. 


Three bus formats are available in this module. Following Figures illustrate the 
relationship between the SCK, LRCK and serial data I/O for different interface 
protocols. The polarity of LRCK is programmable. The bits per-channel is 
programmable up to 32bit. 


15 mode is where the MSB is available on the 2nd rising edge of SCLK following а 
LRCK transition. 


SCLK 


Б E 


LRCK | LEFT RIGHT LEFT 


SD (Ум) < LSB+1 X LSB T MSB < LSB 


Figure 7-15 15-сотра је format 


LEFT Dunny RIGHT 
| isi 5018 Ци Xe X S 


Figure 7-16 IIS-compatible format with dummy bit 


MSB-justified mode is where the MSB is available on the first rising edge of SCK 
following a LRCK transition. 


| сет; 


| а < 
өсік МЕН ШЕ 
ІНСК | LEFT RIGHT LEFT 


SD | MSB | % ишы” Сылы 5 сс 
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Figure 7-17 MSB-justified format 


Dummy RIGHT 


? OO в)" а) 6-09). 


Figure 7-18 MSB-justified format with dummy bit 


DSP mode is where the left channel MSB is available on either the 1st or 2nd rising 
edge of BCLK following a LRCK transition high. Right channel data immediately 
follows left channel data. 


Б S] 


Figure 7-19 Synchronized format 


Note: 
T: 1/(system clock frequency) 
n: register programmable integer, n-1 = 1, ...., 32767 


7.4.4.2 PCM interface 


POM interface is a direct voice interface connects to standard CODEC. The 
implementation is compliant with the MP-PCM requirements for voice transfer (8 kHz 
PCM SYNC and 8 or 16 bits data). The four signals of the PCM interface are: 


— PCM CLK: РСМ clock 

— POM SYNC: PCM 8KHz synchronization signal 

— PCM OUT: РСМ output data 

— РСМ IN: PCM input data 

These four pins is able to share IIS interface follow this mapping: 

PCM CLK share with IIS SCK, 

РСМ IN share with 115 SDI, 

PCM OUT share with IIS SDO, 

PCM SYNC share with IIS LRCK. 

The data can be linear PCM (13-16 bit), u -Law (8 bit) or A-Law (8bit). The interface 
can work as either Master or Slave. 

Programming IIS СТІ 0 register bit 15 to 1 configures the PCM mode. 


Long Frame Sync is the name given to a clocking format that controls the transfer of 
PCM data words or samples. In Long Frame Sync, the rising edge of PCM SYNC 
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indicates the start of the PCM word. When Base Band Chip is configured as PCM 
Master, generating PCM SYNC and PCM CLK, 8 bits in one frame, then 

PCM SYNC is 7-bit long. When Base Band chip is configured as PCM Slave, 

PCM SYNC may be from one consecutive falling edges of PCM CLK to not big or 
equal than PCM data length (as figure shows, PCM SYNC is 2-7.5 bits) long. 
Programming ІІБ CTLO register bit8 to zero configures the Long Frame Sync mode. 
РСМ IN is captured on the falling edge of PCM СІК and PCM OUT transmits on the 
rising edge. PCM OUT тау be configured to be high impedance on the falling edge of 
PCM CLK in the LSB position or on the rising edge. Тһе control bit is IIS CTL2 
bit10, if high, OE changes to low at falling edge of the last bit. 


POM SYNC 
мак 
PCM OUT 11234567 
PCM IN 11234567 8 


Figure 7-20 Long frame sync (Shown with 8-bit sample) 


In Short Frame Sync the falling edge of PCM. SYNC indicates the start of the PCM 
word. PCM SYNC is always one clock cycle long. 

As with Long Frame Sync, Base Band Chip samples PCM ІМ on the falling edge of 
PCM СІК and transmits PCM OUT on the rising edge. PCM OUT тау be 
configured to be high impedance on the falling edge of POM СІК in the LSB position 
or on the rising edge. 


Programming IIS. CTLO register bit8 to high configures the Short Frame Sync mode. 


PCM SYNC 


PCM CLK 


= 


РОМ 007 


PCM IN 2345678910111 м | 15 | 16 .—— ———— 


Figure 7-21 Short frame sync (Shown with 16-bit sample) 


More than one channel connection over the PCM interface is supported using multiple 
slots. Up to three channel connections can be carried over any of the first three slots. 
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Long 
PCM SYNC | | 
or 
Short 
PCM SYNC 


РСМ СІК | | 


PCM OUT 12131415617 8 2134561718 


PCM IN 12134567 8 2131415678 


Figure 7-22 Multi-slot operation with two slots апа 8-bit compounded samples 


Three slots can be configured in one PCM frame; ІІБ CTL2 register bit 2-0 define 
which channel is occupied. Each bit configures one of the three channels. If bitO is 
high, then $1010 is carrying data. If channel 0 and 2 is active, this register is 0x5. 


РСМ data format in TX/RX buffer is different between master and slave mode. If burst 
size is 16 or 8bit, in slave mode, data for slot 0 and slot 1 are packed into one word, 
which locates in lower address; data for slot2 locates in higher address; 51010 and 
51012 fill higher bits (bit31~24). In master mode, only 51010 takes lower address and 
locates on lower bits (bit15-8); slot1, 51012 packed in higher address, and slot2 takes 
lower bits while slot1 in higher bits. Following table shows PCM data format for master 
and slave mode. 


Table 7-1 PCM data format for master mode 
IIS СТІ. Bits / Data arrangement 
bit1-0 channel 
8bit Data for channel 0 on bit 15~8, in lower address. 
Data for channel 1 on bit 31-24, Data for channel 2 on bit 15-8, 
on higher address. 


01 16bit Data for channel 0 on bit 15~0, in lower address. 
Data for channel 1 on bit 31~16, Data for channel 2 on bit 15~0, 
on higher address 

1x 32bit Data for channel 0 store in low address, data for channel 1, 2 
store in high address. 


Table 7-2 PCM data format for slave mode 
15 СТІ. Bits / Data arrangement 
bit1-0 channel 
8bit Data for channel 0 on bit 31-24, Data for channel 1 on bit 15-8, 
in lower address. 
Data for channel 2 on bit 31-24, on higher address. 


01 16bit Data for channel 0 on bit 31-16, Data for channel 1 on bit 15-0, 
in lower address. 
Data for channel 2 on bit 31-16, on higher address 

1x 32bit Data for channel 0 store in low address, data for channel 1, 2 
store in high address. 
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7.4.5 Control Registers 


7.4.5.1 Memory map 
Base address: IIS BASE ADDRESS 


Offset m 
ims [Name юш | 


Write data to this address initiates a 
character transmission through TX FIFO 
XD 
коп Пост Read from this address ге теме data from RX 
FIFO 


7.4.5.2 Register Descriptions 


7.4.5.2.1 IIS TXD 


Description: Write data to this address initiates a character transmission through TX 
FIFO; Read from this address retrieve data from RX FIFO. 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
C 


IIS TXD 


Ж ИЕЛ ЕИ ЕЛ ЕЛЕЕ ЖЕНЕШЕЛЕНЕ ШЕШЕЙ 


IIS TXD 


Т 
к= [> |o [= [= [е] 


Field Мате Туре | Reset Description 
Value 
15 TXD [31:0] R/W 3270 Write data to this address initiates а character 
transmission through TX FIFO 
Read from this address retrieve data from RX FIFO 


7.4.5.2.2 15 CLKD 
Description: Integer clock divider 


Integer clock divider (Reset 0х0000 0003) 
| Bit | зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Nm | Һҙнм C—O 


Reserved 


ЖЕЛ АЕЗЕЯЕИЕШЕЗЕЯЕЗЛ RSS PST СЗ Е Е 7 
Ге | MAN 


IIS CLKD 
е TT op ey | 


IIS CLKD 


о [о оо [о1о оо —— 
escription 


Field Name Type | Reset D 
Value 


IIS CLKD [15:0] R/W 1613 Specify the clock ratio between iis sck апа сік iis. 
IIS. CLKD = (clk iis / (2 * iis sck)) - 1 
And iis sck = sample rate * channel number * 
channel length 
For example, if clk iis runs at 76.8MHz, and IIS 
module is configured as 48K sample rate, 2 channel 
and 16-bit channel length, iis sck should be 48K * 2 * 
16 = 1.536MHz, ІІБ CLKD should be (76.8M / (2 * 
1.536M)) - 1 2 24 
Note: When work in the slave mode, the frequency 
of iis sck depends on the IIS master, so the 
register IIS. CLKD is not used. 
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7.4.5.2.3 IIS CTLO 
Description: IIS control register 


0x0008 Control register (Reset 0x0000 00C1) IIS CTLO 


| Bt | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 16 |17 | 16 | 


Reserved 


S II 
SCK | ISL |155 
PCM | DMA 47 І5 5 ма | NG_ 
"E T T мр = UT ш DR 


| Туре | 


1088 KumsKNKH s аа 
тенет (ы Тин meavae [иен — 


РСМ_ЕВ [15] 1180 : РСМ mode 
AN IIS mode 


us m mp 
SCK REV SCK inverse enable 


Active level of left / right channel 
“0” : low for left 

“1” : high for left 

Output LRCK or SYNC for IIS 
mode 

"0" : LRCK 

“1”: SYNC 


" : MSB justified in IIS mode 
Long frame in PCM mode 


" 1 iis-compatible format in IIS 
mode 


Short frame in PCM mode 


" 1 idle mode 

" : receive mode 

" : transmit mode 

" 1 transmit and receive 


Serial bit per channel 
"00" : 8 bits 
"01": 16 bits 
“1х”: 32 bits 
IS SLVD E IIS/PCM work as master 
”: IIS/PCM work as slave 


LSB ': enable transmit data from 
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— TX -h ” enable TX data shift out at 
clock neg-edge 


NG_RX “1” enable RX data shift in at 
clock neg-edge 


7.4.5.2.4 IIS CTL1 
Description: IIS configure register 


Cm [m T9]2 [8 [z 2 [5 [2 [8 [2 [т [ж | 5 [e [9 [зе 


Reserved 
Type 


e ЙҮ М 
ITVL NUM 
STP 


и S 
Г.ЛЕНЕНЕНЕНЕНЕНЕНЕНҒЕППЕНЕНЕНЕНЕНЕН 


FE RXIOSTP rw [TTE h0 4. IO stop enable 
: enalbe 

IS TXIOSTP [14] а IO stop enable 
: enable 


IS FSONT EB | [13] "d counter enable, for debug 
" enable 

IS NUM СМТ | [12] Count clock for one 

“0”: иск cycle 

“1”: өсік cycle 


ITVL NUM [11:0] RAN 12'h0 Used for timeout decision for 
slave mode 
If the slave has not sampled the 
edge of iis sck in the interval 
(n*4+3)*Tclk_iis, slave will stop 
the receive process and send 
timeout interrupt 


7.4.5.2.5 IIS CTL2 
Description: IIS control register 
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Pex [и [о |» |» [и |» |» | [а а [и [о | о [пет [те 
LIMEN RN 


Reserved 


SYNC POS PCM CYC PCM SLOT 


we ж [= = | m 
ЛЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕНЕНЕНЕЯНДЕЛЕН 


ЕШТЕНЕ РО5 [15:11] 5'h0 SYNC position when working in 
DSP format: 
0: MSB is available on the 2™ 
rising edge of SCK 
Channel length-1: MSB i 15 
available on the 157 rising 
edge of SCK 


PCM OE EN [10] “1”: Enable data oe change to 
low at falling edge of last bit 

PCM CYC [9:3] Pcm cycle, used for multi slot 
РСМ 


PCM SLOT [2:0] RAN 3'h1 Pcm slot, used for multi slot 
PCM 
“001”: slot 0 is used 
"010": slot 1 is used 
“100”: slot 2 is used 
"011": slot 0 and slot 1 are in 
use 


7.4.5.2.6 IIS CTL3 
Description: 15 ВХ НЕО FULL/EMPTY watermark value 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 701 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


ӨБЕЗШІШІ | 5С77310/5С87316 Device Specification 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


Гейне [ek [aw [Reset Vane [Deseo — | 
кшш — ps Jw — |m ЕИ 


7.4.5.2.7 1$ INT EN 
Description: IIS interrupt enable register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


p 
Reserved Е. 
-NT 


a 


Field Name R/W Reset Description 
Value 


TXF_EMPTY_INT_EN Rx_fifo_full interrupt enable 


RXF_FULL_INT_EN R/W 1'h0 Rx fifo empty interrupt 
enable 

TIME OUT INT EN [5] RAN 1710 Slave mode timeout interrupt 
enable 

RX OVF INT EN Rx overrun reg interrupt 
ena — 


—= —K 19 
TXF FUL INT EN ig [ам | | — interrupt enable 
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RXF EMPTY INT EN Rx fifo empty interrupt 
a j 


De = 


7.4.5.2.8 15 INT CLR 
Description: IIS interrupt clear register 


0x001C Interrupt clear (Reset 0x0000 0000) 15 INT CLR 


| em [sr | 30 | 29 [28 | 27 | 26 Los | 24 | 23 | 22 | 21 | 20 | 9 | 16 | 17/16, 


Reserved 


E — E 


| Type | 


Field Name R/W Reset Description 
Value 
TIME OUT INT CLR [5] WO 110 Write “1” clear slave mode 
timeout interrupt 
RX OVF INT CLR Write “1” clear 
LN i interrupt 


TXF FULL INT CLR mo ho Write “1” clear Tx fifo full 
interrupt 

RXF_EMPTY_INT_CLR [1] Write “1” clear 
Rx_fifo_empty interrupt 


Reeve ^ ^ | 


7.4.5.2.9 1$ INT RAW STS 
Description: 115 interrupt raw status 
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Cm [и [о |» [» |“ |» |» [sv [ж [ш | о [в [т | пе. 
LIMEN RN 


Reserved 


Type Reserved 


- | 


| туре | 00 EMEIENEIENCIEGES 
ШІ ==  — Нани 


Raw {ХЕ empty interrupt, 
This bit is set when the 
number of tx fifo data byte is 
less than the tx empty 
watermark value. Auto 
cleared when the condition 
disappears. 


RXF FULL RAW STS Raw rxf full interrupt.This bit 
is set when the number of rx 
fifo data byte is larger than 
the rx full watermark value. 
Auto cleared when the 
condition disappears. 


TIME OUT RAW STS [5] 1710 Raw slave mode time out 
interrupt 

RX OVF RAW STS [4] 1710 Raw Rx overrun reg 
interrupt 


тоокен [ы [ою [м |а оправу — 
те Ал ван s [а [о v [rew Tao інен | 
Гахе Емету нан srs [m no [тм [Рамы но emoy merus 
[Frorara — [m no [№ (ве (ей) | 


7.4.5.2.10 15 INT MASK STS 
Description: 115 interrupt mask status 
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Cm [и [о |» Га а |» s ә [а Га а [о | » | e| v[- 


Reserved 


Reserved 


ЕЯ 


Field Name R/W Reset Description 
Value 


ТХЕ EMPTY MASK STS [7] 1'h0 Txf_empty interrupt mask 
status. 

RXF FULL MASK STS thO Rxf_full interrupt mask 
status. 

TIME_OUT_MASK_STS [5] ТО Slave mode time out 
interrupt mask status 

RX OVF MASK STS Rx overrun reg interrupt 
шш status 


= и j= 


TX FIFO FULL MASK STS Tho — interrupt mask 
status 

RX FIFO ЕМРТҮ MASK STS | [1] Rx fifo empty interrupt 
к д. status 


7.4.5.2.11 IIS STS1 
Description: IIS RX FIFO write address and read address 


Lm [s [o [2 [27 [29 |» [з Га [ e Га [ 9 | s [e [ | 6] 
LINE RN 


Reserved 
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ВХЕ WR ADDR | [12:8] вю | |RXFIFO write address 


za [o [юе —] —_ j 
RXF RD_ADDR | [4:0] Fo js  |RX FIFO read address 


7.4.5.2.12 IIS STS2 
Description: IIS status register 


0x002C Status register (Reset 0х0000_10АА) IIS_STS2 


| Bt | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 16 | 17 | 16 | 


Reserved 


ЕЖЕ ИЕ ИЕ ЗЕЯ rA ЕВ Fre Rr СВ 60 E ВЕ Pe UT 


IIS TXF | RXF 
о gis GLK DG br zu FU | EM 
| LL | PTY 


Type 


L3 O PEEPS ооо | 


гезе [Bt [RW [Reset Value |Description — — 
пела [nj — [o — [r — [нки е — — | 
бок — [m — [o — [me — [is socio — — | 
зо [nj — [o — [m — [is pode — — | 
IIS_DI, for debug 


ТХЕ REALEMPTY 1'h1 TX FIFO is real empty. TX 
FIFO has no data 
ТХЕ REALFULL ТО TX НЕО is real full.(not relates 
to register TXF FULL THLD) 
RXF_REALEMPTY Thi RX FIFO is real empty. RX 
FIFO has no data 
RX FIFO is real Чи. (по! relates 
1'h1 
"hd 


to register RXF_FULL_THLD) 


This bit is set when the number 
of TX FIFO data byte is less 
than the TX empty watermark 
value. Auto cleared when the 
condition disappears. 

1 This bit is set when the number 
of TX FIFO data byte is larger 
than the TX full watermark 
value. Auto cleared when the 


TXF_EMPTY 
TXF_FULL 
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ERATES 
а ____| | 
me | 
LINE NN 
БЕ NN RN 
EN 
Iu 


KM вез аза 
| 


ВХЕ EMPTY This bit is set when the number 
of RX FIFO data byte is less 
than the RX empty interrupt 
watermark value. Auto cleared 
when the condition disappears. 


RXF FULL This bit is set when the number 
of RX FIFO data byte is larger 
than the RX full watermark 
value. Auto cleared when the 
condition disappears. 


7.4.5.2.13 15 5753 
Description: IIS status register 


Pee [sro [2 [2 [2r [29 [25 а [5 [2 Га [9 | s [зв [ v еу 
C 


Reserved 


CACACE А Е ЕС СЕ ПАПИ ЕС 


LRCKCNT 
е 


LRCKCNT [15:0] 16'h0 Number of clk iis cycle per SCK 
cycle or LRCK cycle , depends 
on ctl1[12]. 


7.4.5.2.14 IIS DSPWAIT 
Description: This register is used for DSP control 


Cm [s [= [=~ [ [s [s [ж [ж 2 [ To | e [7 [7 [8 


Reserved 


БЕСТЕ _ iu | В m | ЈЕ TT 
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| FieldName | Name [RW | Reset Маше | Value | Reset Value |Description | 


LE BUS MODE e wo p ho 0: iis use 32bit APB bus, 
1: lis use 16bit APB bus 


TX_DATA_SWT TX FIFO write data endian for : 
0: = wdata[31:0] (АРВ маза) 
1: 2(wdata[7:0], wdata[15:8], 
wdata[23:16], wdata[31 :24]) 
(APB wdata) 
2: = (wdata[15:0],wdata[31 :16]) 
(ABP wdata) 

RX DATA SWT | [7:6] j RX FIFO read data endian for 
APB rdata : 
0: = rdata[31:0] (FIFO read 
data) 
1: =rdata[7:0], rdata[15:8], 
rdata[23:16], rdata[31:24]) 
2: = (rdata[15:0],rdata[31 :16]) 


TX DMA SEL [5] ! TX ОМА request type select: 
0: request auto clear or by ack 
feed back from DMA 
1: request clear only by ack 
feed back from DMA 

RX DMA SEL [4] ( RX ОМА request type select: 
0: request auto clear or by ack 
feed back from DMA 
1: request clear only by ack 
feed back from DMA 


IIS DSPWAIT [3:0] RAN 4'h1 This register is used for DSP 
control 


7.4.5.2.15 IIS СТІ4 
Description: IIS TX FIFO full/empty watermark register 


Lm [s [2 [2 [27 [29 [2 [ [з [2 Га [9 | s [зв [лт еу 
rw 


Reserved 


Reserved TXF_EMPTY_THLD TXF FULL THLD 


Ee o om ume om Jj 
вене | | | ер ара I r r = 
ОИ СИ СТ: 
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ТХЕ ЕМРТҮ THLD | [12:8] TX FIFO data empty threshold 
s [m — m —] — 


ТХЕ FULL THLD  |[4:0] TX FIFO data full threshold 


7.4.5.2.16 IIS 5Т54 
Description: IIS ТХЕ FIFO write address and read address 


Lm [sro | 2] 2 [2 [29 [25 [и [ 5 [ 2 Га [ 9 | s [e [ v ое 


Reserved 


Гейне [et [ww [Reset Vane [Desorption | 
xe wa aoon пая — [no — sm |тоғғомяғайен | 
ене ры [roam ПОНИ 
[memo aoo [wor so — se — нона] 


7.4.5.2.17 IIS CTL5 
Description: IIS slave dummy bit mode control register 


0x0040 TXF watermark (Reset 0x0000 0000) 115 CTL4 


| Bt [t | зо | 29 | 28 | zr | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 16 | 17 | 16 | 
E а 4 


Reserved 


7 


Type Ee сата 


Field Name R/W | Reset | Description 
Value 
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аа on [no [sw | — — — — — — — —] 
Пе ок очон оя |а [ww [me [озу 


І5 CLK DVDR MD1 | [5] RAW | 10 For only IIS master mode, this bit is used to select 
output serial clock mode. 
0: iis sck is integrally divided from сік iis. Refer 
to IIS CLKD for detailed. 
1:iis sck is fractionally divided from clk iis. 
iis sck = 1/2* clk iis / (IIS CLKD +1) 
iis sck * (115 CLKM / IIS CLKN) = target sample 
rate * channel number * channel length 
Note1: the frequency of iis sck is fixed. But the 
actual sample rate is variable, and only average 
is target sample rate. 
Note2: if ll8 CLK DVDR MD!1 is 1, 
І5 CLK DVDR MDO must be 0. 
Notes: 115 CLKM must be not more than 
IIS CLKN. 
Note4: Compared with MDO, the advantage of 
МОЯ is that iis sck is fixed, but the disadvantage 
is that the jitter of sample rate is higher. MDO is 
preferred normally except system needs fixed 
iis sck. 


І5 CLK DVDR MDO | [4] R/W | ТО For IIS/PCM master mode, this bit is used to 
select output serial clock mode. 
0: iis sck is integrally divided from сік iis. Refer 
to IIS CLKD for detailed. 
1:iis sck is fractionally divided from clk iis. 
target iis sck = 1/2 * clk iis * (ІІБ CLKM / 
IIS CLKN) 
target iis sck = sample rate * channel number * 
channel length 
Note1: the actual frequency of iis sck is variable, 
and only average is target frequency. Because of 
this variability, the iis Irck frequency is also 
variable, and only average is target sample rate. 
Note2: if ll8 CLK DVDR MDO is 1, 
IIS CLK DVDR MD!1 must be 0. 
Notes: 115 CLKM must be not more than 
IIS CLKN. 


І5 SCK AON [3] R/W |1'hO iis sck always-on enable bit in master mode. 
0: serial clock is issued only during RX/TX 
1: serial clock is always-on 


Reserved for debug Reserved for debug 


IIS SCK DUMMY M Dummy mode for IIS compatible mode 
ODEO 


IIS SCK DUMMY. M |] | RW |т | Dummy mode for IIS justified mode 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 710 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


EP SPREADTRUM SC7731G/SC8731G Device Specification 
080 doo | 


7.4.5.2.18 IIS CLKML 
Description: Fraction clock divider: M[15:0] 


Cm [s Tw] [ [o [w [5 [ж [5 [2] [ж | [5| eo 
De == 


Reserved 


| p | 15 | 34 | 1з | 12 | | по | о [ет je[|sjajssia|t|o 


IIS. CLKML 


ші 
[лож о о [e [°°] 


Field Name Type | Reset Description 
Value 
IIS CLKML [15:0] 16'h0 | Specify the low 16 bits of fraction clock divider М 
(M[15:0]) 


7.4.5.2.19 1$ CLKMH 
Description: Fraction clock divider: M[21:16] 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ru —crWa 


Reserved 


ES [ECRIRE BRE ПИ А ECRIRE СЗ mia 


Reserved IIS. CLKMH 


Name 
eC 
ree Ee Ee С СО С ER 5 o o [o [o | 


Field Name Type | Reset Description 
Value 
15 CLKMH [5:0] Specify the high 6 bits of fraction clock divider M 
(M[21:16]) 


7.4.5.2.20 IIS CLKNL 
Description: Fraction clock divider: N[15:0] 
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Ган [и зо |» [28 [в |» |» | [ж [> [ [ш [з [в [т [л] 


Reserved 


| p [ае s | 1з | 12 | 1 | по o | ге v | е | 5 | 4 |з a2j|t|o 


IIS. CLKNL 


mw Te [= [° [е] 


Field Мате Type | Reset Description 
Value 
16 CLKNL [15:0] 16'h0 | Specify the low 16 bits of fraction clock divider М 
(N[15:0]) 


7.4.5.2.21 IIS CLKNH 
Description: Fraction clock divider: N[21:16] 


Lm [sro [2 [2 [2r [29 [25 [2 [2 [2 [4 [9 | s [зв | v КС 


Reserved 


Reserved IIS. CLKNH 


Name 
пе н 
me Ee Ee ERES С С С С ОС ОС [o o o [o С 


Field Name Type | Reset Description 
Value 
IIS CLKNH [5:0] Specify the high 6 bits of fraction clock divider N 
(N[21:16]) 


7.4.6 Application Notes 


7.4.6.1 15 Program examples 


=k 


. Justified format, master, 16 bits per-channel, LRCK low for left, Program control register: 
iis_clkd = 32'0000_000a 
iis ctl = 32'h0000 08d1 
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7.4.6.2 


V0.2 


iis ctl = 32'h0000 0111 
iis ctl2 = 32'h0000 0000 


. IIS format, master , 8 bits per-channel, LRCK high for left, Program control register: 


iis clkd = 3270000 000a 
iis СШ0 = 32'h0000 Odc1 
iis ctl = 32'h0000 0111 

iis ctl2 = 32'h0000 0000 


. DSP (sync) format, master, 16 bits per-channel, MSB is available on the 1st rising edge, 


Program control register 
iis clkd = 3270000 000a 
iis ctl = 32'h0000 Oad1 
iis ctl] = 32'h0000 0811 
iis ctl2 = 32'h0000 0000 


. DSP format, master, 16 bits per-channel, MSB is available on the 1st rising edge , 


Program control register: 
iis clkd = 3270000 000a 
iis ctl = 32'h0000 Oed1 
iis С = 32'h0000 311 
iis ctl2 = 32'h0000 7800 


. Justified mode, slave, 8 bits per-channel, enable clock counter, Program control register: 


iis ctlO = 32'h0000 08c9 
iis ctl = 320000 3122 
iis ctl2 = 32'h0000 0000 


PCM program examples 
Setting IIS CTLO register bit[15] to “1” enables IIS module working in PCM mode. 


. Long Frame format, master, 8 bits per-channel, RX at falling edge, TX at rising edge, 


Program control register: 
iis clkd = 32'0000 000a 
iis ctl = 32'h0000 80c1 
iis ctl] = 32'h0000 0Ғ11 
iis ctl2 = 32'h0000 0001 


. Short Frame format, master, 8 bits per-channel, 


iis clkd = 3270000 000a 
iis СШ0 = 32'h0000 81c1 
iis ctl = 32'h0000 0111 
iis ctl2 = 32'h0000. 0001 


. Multi-cycle format, master, 8 bits per-channel, pcm oe-1,pcm cyc-1, 51010 is occupied 


iis clkd = 3270000 000a 
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7.4.6.3 
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iis СШ0 = 32'h0000 80c1 
iis ctl = 32'h0000 0111 
iis ctl2 = 32'h0000 0409 


. Muti-cycle format, master, 8 bits per-channel, pcm cyc-2, 51010 and slot! are occupied 


iis clkd = 3270000 000a 
iis СШ0 = 32'h0000 80c1 
iis ctl = 32'h0000 0111 

iis ctl2 = 32'h0000 0013 


. Long frame format, slave, 16 bits per-channel, enable clock count, 


iis СНО = 32'h0000 80c9 
iis ctl = 32'h0000 3f11 
iis ctl2 = 32'h0000 0001 


. Short frame format , slave, 16 bits per-channel, enable clock count, 


iis СШ0 = 32'h0000 81cd 
iis ctl = 32'h0000 3a1 
iis ctl2 = 32'h0000 0001 


Clock dividing modes 


In master mode, the IIS serial clock iis sck is sent from the IIS module, and this clock 
is divided from clk iis. ІІБ module provides three modes for clock dividing. 


. Integer clock dividing mode 


» Both IIS and PCM master support this mode. 

This mode can be used only if iis sck is integrally divided from clk iis. 

Mode enable: IIS CLK DVDR мро = 0 апа IIS_CLK_DVDR_MD1= 0 

Only IIS. CLKD is used for dividing; IIS CLKM and IIS CLKN are DON'T CARE. 
IIS CLKD = (clk iis / (2 * iis sck)) - 1; iis sck = sample rate * channel number * 
channel length 


For example, if clk iis runs at 153.6MHz, and IIS module is configured as 48K 
sample rate, 2 channel and 16-bit channel length, iis sck should be 48K * 2 * 16 = 
1.536MHz, IIS CLKD should be (153.6M / (2 * 1.536M)) - 1 = 49 


V v v У 


У 


. Fraction clock dividing modeO 


» Both IIS and PCM master support this mode. 

> In this mode, the actual frequency of iis sck is variable, and only average is target 
frequency. Because of this variability, the iis Irck frequency is also variable, and 
only average is target sample rate. 

> Mode enable: IIS CLK DVDR MDO = 1 апа 115 СІК DVDR MD1- 0 

> 15 CLKM and CLKN are used for dividing; but IIS CLKD is DON'T CARE. 

> 15 CLKM/IIS CLKN = 2 * (target iis sck) / сік iis; (target iis sck) = sample гаје * 
channel number * channel length 

> 15 СКМ = 2 * sample rate (Hz) * channel number * channel length / 100 

> 15 СІКМ-сік iis (Hz) / 100 
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» 


For example, if clk iis runs at 153.6MHz, and IIS module is configured as 44.1K 
sample rate, 2 channel and 16-bit channel length, IIS CLKM = 2 * 44100 * 2 * 16/ 
100 = 28224, ІІБ CLKN = 153600000 / 100 = 1536000. 


3. Fraction clock dividing mode1 


» 
» 


» 


У v v У 


Only 15 master supports this mode. 

In this mode, the frequency of iis sck is fixed. But the actual sample rate is 
variable, and only average is target sample rate. 

Compared with MDO, the advantage of MD1 is that iis sck is fixed, but the 
disadvantage is that the jitter of sample rate is higher. 


Mode enable: 15 СІК DVDR MDO = 0 апа 115 СІК DVDR МО1- 1 

115 CLKM, CLKN and CLKD are used for dividing. 

IIS CLKD = (ОК iis / (2 * iis sck)) — 1 

15 CLKM / IIS CLKN = (target sample rate) * channel number * channel length / 
iis sck; 15 CLKM must be not more than IIS CLKN. 


IIS CLKM = 2 * (IIS CLKD + 1) * (target sample rate) * channel number * channel 
length / 100 


І5 CLKN = сік iis / 100 


The iis sck (or IIS CLKD) should be decided by software. iis sck must be not 
lower than ((target sample rate) * channel number * channel length). And iis sck 
should be not too high for timing issue. Usually iis sck is a little bit higher than 
((target sample rate) * channel number * channel length). 


For example, if clk iis runs at 153.6MHz, and IIS module is configured as 44.1K 
sample rate, 2 channel and 16-bit channel length. Firstly, we choose iis sck as 
153.6M / (2 * (44 + 1)) = 1.706667MHz because ((target sample rate) * channel 
number * channel length) = 1.4112MHz and 1.706667MHz is a little bit higher than 
1.4112MHz. IIS CLKD = 44, ІБ CLKM = 2 * (44 + 1) * 44100* 2* 16/ 100 = 
1270080, IIS. CLKN = 153600000 / 100 = 1536000. 


4. Some guidelines for clock dividing modes 


» 


» 


Integer clock dividing mode is preferred if possible, because this mode has fixed 
serial clock frequency and fixed sample rate. 


If iis sck cannot be integrally divided from сік iis, we choose fraction clock 
dividing modes. If system needs fixed serial clock frequency, mode1 is chosen. 
Otherwise тодео is preferred for small sample rate jitter. 

IIS master supports both modeO and mode1, and PCM master supports only 
тодео. 

The frequency options of clk iis depend on different chips. But 153.6МН2 is 
always preferred because this frequency can be divided integrally to support 48K, 
24K, 12K, 32K, 16K and 8K sample rate. 


7.5 12C Interface 


Base Addr Range Addr Map Description 
0x7050 0000 ~ 0x705F FFFF AP 12С0 


0x7060 0000 - 0x706F FFFF АР І2СІ 
0x7070 0000 ~ 0x707F_FFFF AP І2С2 


V0.2 


Spreadtrum Communications, Inc., Confidential and Proprietary 715 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(СЗ SPREADTRUM | 5С77310/5С87316 Device Specification 


Base Addr Range Addr Map Description 
0x7080 0000 ~ 0x708F FFFF AP I2C3 


7.5.1 


7.5.2 


7.5.3 


V0.2 


0x7090 0000 ~ 0x709F FFFF AP 12С4 
0x4008 0000 ~ 0x4008 FFFF AON I2C 


Overview 
12С: Inter-Integrated Circuit 


2 wire serial system is a two-wire, bi-directional serial bus that provides a simple and 
efficient method of data exchange between devices. It is most suitable for applications 
requiring occasional communication over a short distance between many devices. 


The interface defines 3 transmission speeds: 
59. Standard mode: 100 Kbps 

60. Fast mode: 400 Kbps 

61. High-speed mode: 3.5 Mbps 


Features 

І2С features list 

62. Software programmable clock frequency 

63. Software programmable acknowledge bit 

64. Interrupt driven data-transfers 

65. Start/Stop/Repeated Start/Acknowledge generation 

66. Supports Clock Stretching/Wait state generation 

67. Single Master Operation 

68. 8 word buffer mode support 

69. normal ,fast and High-speed modes are supported in this design 
70. Software programmable duty ratio of clock frequency are supported in this design 


Signal Description 


The 2 wire serial interface uses a serial data line (SDA) and a serial clock line (SCL) 
for data transfers. All devices connected to these two signals must have open drain or 
open collector outputs. Both lines must be pulled-up to VCC by external resistors. The 
tri-state buffers for the SCL and SDA lines have to be added at a higher hierarchical 
level. 


Connections should be made according to the following figure: 
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7.5.4 


7.5.4.1 


7.5.4.2 


V0.2 


scl_in 

SCL 
scl_out 
sda_in 

SDA 
sda_out 


Figure 7-23 12С PAD connection 


Function Description 


APB 


scl_in 
sda_in 
I2C module 


scl_out INE 


sda_out 
Figure 7-24 12С system diagram 


System Configuration 


The 2 wire serial system uses a Serial data line (SDA) and a serial clock line (SCL) for 
data transfers. All devices connected to these two signals must have open drain or 
open collector outputs. The logic AND function is exercised on both lines with external 
pull-up resistors. 

The 2 wire serial controller implemented here is a single master device; therefore it 
starts generating a clock as soon as it is enabled. The user should program this 
register to the desired value before starting any transfers. 

Data is transmitted synchronously to SCL on the SDA line on a byte-by-byte basis. 
Each data byte is 8 bits long. There is one SCL clock pulse for each data bit with the 
MSB being transmitted first. There is an acknowledge bit following each transferred 
byte. Each bit is sampled during the high period of SCL; therefore the SDA line may 
be changed only during the low period of SCL and must be held stable during the high 
period of SCL. A transition on the SDA line while SCL is high is interpreted as a 
command (START or STOP command). 


Wire Serial Protocol 

Normally, a standard communication consists of four parts: 
71. START signal generation 

72. Slave address transfer 

73. Data transfer 

74. STOP signal generation 
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pe 
MSB acknowledgement acknowledgement | Sr 


signal from slave signal from receiver | 


byte complete, 
interrupt within slave 


clock line held low while 
interrupts are serviced 


5СІ 5 | $г | 
ог 1 2 = ) or 
L Sr | ACK E 4 
START ог STOP ог 
repeated START repeated START 


condition condition 
Figure 7-25 Data transfer on the I2C-bus 


1. START signal 


When the bus is free/idle, that is no master device is engaging the bus (both SCL and 
SDA lines are high), a master can initiate a transfer by sending a START signal. A 
START signal is defined as a high-to-low transition of SDA while SCL is high. The 
START signal denotes the beginning of a new data transfer. 


A repeated START is a START signal without first generating a STOP signal. The 
master uses this method to communicate with another slave or the same slave in a 
different transfer direction (e.g. writing to device to reading from device) without 
releasing the bus. 


The controller generates a START signal when the start bit in the 2ws command 
Register is set and the read or write bits are set. Depending on the current status of 
the SCL line a START or Repeated START is generated. 


2. Slave Address Transfer 


The first byte of data transferred by the master immediately after the START signal is 
the slave address. This is a seven-bit calling address followed by a RW bit. The RW 
bit signals the slave data transfer direction. No two slaves in the system can have the 
same address. Only the slave with an address that matches the one transmitted by 
the master will respond by returning an acknowledge bit by pulling the SDA low at the 
9th SCL clock cycle. 


The controller treats a Slave Address Transfer as any other write action. Store the 
slave device's address in the Zws command register and set the write bit. The 
controller will then transfer the slave address on the bus. 


3. Data Transfer 


Once successful slave addressing is achieved, the data transfer can proceed on a 
byte-by-byte basis in the direction specified by the RW bit sent by the master. Each 
transferred byte is followed by an acknowledge bit on the 9th SCL clock cycle. If the 
slave signals a No Acknowledge (NACK), the master can generate a STOP signal to 
abort the data transfer or generate a repeated START signal and start a new transfer 
cycle. 


If the master, as the receiving device, does not acknowledge the slave, the slave 
releases the SDA line for the master to generate a STOP or repeated START signal. 


For writing data to a slave, store the data to transmit in the 2ws command register 
and set the write bit. For reading data from a slave, set the read bit. When the transfer 
is done, an interrupt is generated to MCU. The 2ws command bit 8 to bit 15 contains 
valid data. The user may issue a new write or read command at this time. 
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3. STOP signal 


The master can terminate the communication by generating a STOP signal. A STOP 
signal is defined as a low-to-high transition of SDA while SCL is at logical ‘1’. 


7.5.4.3 Arbitration Procedure 


Since the 2 wire serial controller supports single master configurations only, no 
Arbitration logic is added to the controller. Only clock synchronization is supported 
since slave devices can use this mechanism for clock stretching. 


1. Clock Synchronization 


Since the logical AND function is performed on the signals, a high to low transition on 
SCL or SDA affect all devices connected to the bus. The SCL clock signal can be 
synchronized between multiple masters using this feature. Each device starts 
counting its SCL low period when the current master drives SCL low. Once a device's 
clock has gone low, it holds the SCL line low until the clock high state is reached. 


start counting 
wait HIGH period 


_ counter 


ж reset 


SCL 
ә 


Figure 7-26 Clock synchronization during the arbitration procedure 


2. Clock Stretching 


Slave devices can use the clock synchronization mechanism to slow down the transfer 
bit rate. After the master has driven SCL low the slave can drive SCL low for the 
required period and then release it. If the slave's SCL low period is greater than the 
master's SCL low period, the resulting SCL bus signal low period is stretched, thus 
inserting wait-states. 


7.5.4.4 — Timing Prameters 


SDA 


SCL 


a- tus 
$ ' НООАТ HIGH SUSTA Sr 
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Figure 7-27 2C timing diagram 


= r 


fSCL SCL clock frequency 100 kHz 400 kHz 


Hold time (repeated) START 
. condition. After this period, 
IHOSTA the first clock pulse is „ыз onus 
generated 


tHIGH HIGH period of the SCL clock ire Пн че é ú 


Set-up time for a repeated 


nee НЕ ee M usa 
СИСТ ИСТИ БИЕР: СИИИ 


Rise time of both SDA and 20 + 
Fall time of both SDA and 20 + 
condition 

Bus free time between a 


7.5.5 Control Registers 


7.5.5.1 Memory map 


Offset ЕЕ 
Ame emo O 
0х0000 2WS CONTROL 2 wire serial system control register 


0x0004 2WS COMMAND 2 wire serial system command register 
0x0008 2WS DIVIDORO 2 wire serial system dividor registerO 


0x000C 2WS_DIVIDOR1 2 wire serial system dividor register1 
0x0010 2WS_RST 2 wire serial system reset register 


2 wire serial system command buffer 
0x0018 2WS CMD BUF CTRL .. system command buffer control 
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7.5.5.2 Register Descriptions 


7.5.5.2.1 2WS CONTROL 
Description: 2 wire serial system control register 


Lm [spo p 2 [o [29 [s [a [ [22 | Го | e e [зт в. 
LINE — 


Reserved 


Reserved i i и ; 6 2ws 2ws ә 25 2ws 
line line | е" -ie -ack | int 


Field Name Type | Reset | Description 
Value 


[рїї [no [sm [ем — — — — — — 


n— dvd opt s RAV | 700 SCL frequency calculation modifies option. 
1: (тед i2c/A*freq scl)-0.5 = prescale ---гбр0 
0: (freq i2c/4*freq scl)- 2 = ргезсае ---г3ро 
- Dividor= prescale -1 (no duty ratio) 
- Dividor + low dividor = 2prescale -2 (duty 
ration) 


i2c hight opt [12] RAN | 1700 Asynchronous bug modify option. 
1:r6p0 0:r3p0. 

i2c trim opt [11] RAN | 100 Clock duty ratio modify option 
1:r5p0 0:г3р0. 

i2c out opt [10] RAW | 1'bO Output Modify Option. 
0: r4pO , 1 : r3p0. 


aseo sr ui [Wo ves | aus no aok responso rere — | 
[ames зая 8] [но [veo | она noackresponse merupa | 
[awesome — [er [но ver ЕСІТТІ ІІ | 
ЕТЕТІН ІСІН ІС: [ты [кешен — — 
[aedes [й [о [тю ЕСІТТІ!” | 
[aes [п [но [ты |Ewemoevedaanoveaoo | 
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7.5.5.2.2 2WS COMMAND 
Description: 2 wire serial system command register 


| Bi зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | t9 | 18 | 17 | 16 
| Мате | Reserved 


2ws cmd cmd cmd ста 
NC | ШЕЕ: у 
туре co pw [wo 


Field Name Type | Reset Description 
Value 


[ fema [Ro [iem 
[15:8] 2ws data received or data need to be transmitted 


2ws busy [7] 1’b0 2ws busy in exec commands, same with 
2WS_CONTROL bit 2 

2ws ack 1'b1 2ws received acknowledge value, same with 
2WS_CONTROL bit 1 


[max m fwo [me [оета 


7.5.5.2.3 2WS DIVIDORO 
Description: 2 wire serial system dividor registerO 
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Cm [и ||» |» [и |» |» so e uw] s e [ 8. 


2ws low dividorO 


2ws dividorO 


С o С С С [e [o |o ВСВ г 


1 


Field Name Type | Reset | Description 

Value 
Рив low. dividorO | [31:16] 16'h0 | 2ws clock low phase dividor [15:0], default is 0x40 
2ws_dividor0 [15:0] 16140 | 2ws clock dividor [15:0], default is 0x40 


7.5.5.2.4 2WS_DIVIDOR1 
Description: 2 wire serial system dividor register1 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 


Reserved 2ws low dividor1 


Reserved 2ws dividor1 


Name 
| — s 1] 9 
н Ee | а |» e e Eee E 


Ga 
Value 
[mes [no [se |mew — | 
[. fesa m [so [nese o | 
Aw) [eo RW [токо ЕСЕСТІПІСІГКІІГІС | 


Note: 


Change the value of prescale register only when the w2s control[4] bit is cleared and 
no need clock duty ratio modify .Due to the structure of the I2C interface, the controller 
uses "4*SCL" clock internally. 


Example: PCLK = 26MHz, desired SCL = 100khz, 
prescale = 26MHz/(4*100khz) — З = 62 (dec) = Зе (hex) 
Reset value : 0x40 
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7.5.5.2.5 2WS RST 
Description: 2 wire serial system reset register 


Lm [и [о | 2] 2 [2r [2 [25 а [ Га Га [ 9 | s [e | v [ в. 


Reserved 


Reserved 


R/W 


ПО И СИ СС И ӨЗ ЕЕ Ж СЗ 
== е Теше у 
Value 


|_______ 81) [Ro |390 [Reseved nN 


2ws rst R/W 1’b0 Write with bit 0 set to1 1 will reset the 2ws module, it 
will reset 2WS. CMD BUF апа 2WS COMMAND 
registers, and flush command buffer. 


7.5.5.26 2\5 СМО BUF 


Description: 2ws system command buffer register 


2ws system command buffer register (Reset 0x0000 0000) 
| Bit | зт | 3029 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 


Li EEE ion ЕВ Е LS TEES SR LEER 


2ws cmd buf 


Field Name Type | Reset Description 
Value 


| [Bii fro |30 [Reseved ____ 


2ws cmd buf [15:0] R/W 16'h0 Write command to this register will save the 
command to the command buffer. Read from this 
register after the commands are all finished will 
return the results of the corresponding commands. 
The format of the command and the return result is 
the same as І2с command register. 
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7.5.5.2.7 2WS CMD BUF CTRL 
Description: 2 wire serial system command buffer control register 


0x0018 2ws command buffer control register (Reset 0x0000 0000) жыла шн 


ЕИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
| Nee ИРЕ 


Reserved 


2ws cmabuf гри 2ws cmdbuf wptr 2ws st cmdbuf ie 


ss 
alue 

2ws command buffer read pointer 

2ws command buffer write pointer 

The state of 2ws command buffer state machine. 

anen e nw [ipo | ———  —  — — — 

[ans оты өп [m RW [To Embemecommamibuferms | 


7.5.6 Application Notes 
List all data formats. Detail the programming flow for the module. For different speed mode, please pay 
attention to w2s dividorO and w2s dividor1 registers according to frequency of PCLK. For fast mode 
and high speed mode, command buffer mode is recommended. 


75. Standard mode; a single master operation; a master-transmitter addressing a slave 
receiver with a 7-bit address; single common mode 


wes rst = 0x0000; // 
w2s dividorü = 0x0040; // 
w2s dividor1 = 0x0000; // 
w2s control = 0x0018; // 2ws en = 1; 2ws ie = 1 
w2s command- 0x9C25; // 1001110 0 00100101 
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// ADDRESS W S W lack 


w2s соттапа = OxFE05; // 11111110 0000 0101 
// DATA 

w2s_command= OxFE15; // 11111110 0001 0101 
// DATA Р 


76. Fast mode; a single master operation; combined format; 7-bit address; common 
buffer mode: a burst of 16 commands is written to the buffer 


wes rst = 0x0000; // 

w2s _dividorO = 0x0040; // 

w2s dividor1 = 0x0000; // 

w2s control = 0x0098; // noack int еп-1; 2ws en-1;2ws ie-1 
w2s cmd buf с = 0x0001; // 2ws cmdbuf еп=1 

w2s cmd buf - 0x9C25; // write to command buffer, WR command 
w2s cmd buf - 0x2005; // write to command buffer, WR command 
w2s cmd buf = 0х9015; // write to command buffer, WR command 
w2s cmd buf = 0x001B; // write to command buffer, RD command 
w2s cmd buf = 0x9C25; // write to command buffer, WR command 
w2s cmd buf = 0x2005; // write to command buffer, WR command 
w2s cmd buf = 0х9015; // write to command buffer, WR command 
w2s cmd buf = 0x001B; // write to command buffer, RD command 
w2s cmd buf - 0x9C25; // write to command buffer, WR command 
w2s cmd buf = 0x2005; // write to command buffer, WR command 
w2s cmd buf = 0х9015; // write to command buffer, WR command 
w2s cmd buf = 0x001B; // write to command buffer, RD command 
w2s cmd buf = 0х9С25; // write to command buffer, WR command 
w2s cmd buf = 0x2005; // write to command buffer, WR command 
w2s cmd buf - 0x9D15; // write to command buffer, WR command 
w2s cmd buf. = 0x001B; // write to command buffer, RD command 
w2s cmd buf си = 0x0003; // 2ws cmdbuf еп=1; 2ws_cmdbuf_exec=1 


Get interrupt when all commands in command buffer are complete 


w2s cmd buf = 0х9С00; // read from command buffer, WR command 
w2s cmd buf = 0x2000; // read from command buffer, WR command 
w2s cmd buf = 0х9000; // read from command buffer, WR command 
w2s cmd buf = OxXX1B; // read from command buffer, RD command 
w2s cmd buf = 0х9С00; // read from command buffer, WR command 
w2s cmd buf = 0x2000; // read from command buffer, WR command 
w2s cmd buf = 0х9000; // read from command buffer, WR command 
w2s cmd buf = 0x001B; // read from command buffer, RD command 
w2s cmd buf = 0х9С00; // read from command buffer, WR command 
w2s cmd buf = 0x2000; // read from command buffer, WR command 
w2s cmd buf = 0х9000; // read from command buffer, WR command 
w2s cmd buf = OxXX1B; // read from command buffer, RD command 
w2s cmd buf = 0х9С00; // read from command buffer, WR command 
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w2s cmd buf = 0x2000; // read from command buffer, WR command 
w2s cmd buf = 0х9000; // read from command buffer, WR command 
w2s cmd buf - OxXX1B; // read from command buffer, RD command 


If all commands in command buffer are write commands, no need to read command 


buffer 

w2s cmd buf - 0x2005; // write to command buffer, WR command 

w2s cmd buf = 0х9015; // write to command buffer, WR command 

w2s cmd buf = 0x001B; // write to command buffer, RD command 

w2s cmd buf сій = 0x0003; // 2ws cmdbuf еп=1; 2ws_cmdbuf_exec=1 
w2s cmd buf = 0x2000; // read from command buffer, WR command 
w2s cmd buf = 0х9000; // read from command buffer, WR command 
w2s cmd buf = OxXX1B; // read from command buffer, RD command 


7.6 Keypad Interface 


Base Addr Range Addr Map Description 


0x4025 0000 - 0х4025 FFFF Keypad (64KB) 


7.6.1 Overview 


Here Keypad means "keypad controller" which is one APB device in ARM system. The 
keypad controller scans the external "key matrix" whose maximum size is 8 rows x 8 
columns. It scans the "key matrix" row by row and checks the keys of the row one by one. 
There are at most four keys "pressed". "released" status can be detected in the same time, 
which is the so called “multi-key detection". On the other hand, one pressed key can 
generate multi interrupts periodically to software and this mode is named the "long key" 
mode. 


For the reason that the external "key matrix" is pure mechanical, if the geometric shape 
constituted by any three “pressed keys" is a “right-angled triangle “, the keypad controller 
will detect another “inductive pressed" key. For example, if key 1 (x1, y1), key 2 (x2, y2), 
key 3 (x1, y2) are pressed then the key 4 (x2, y1) will also be detected as the "pressed" 
key. The keypad controller will check the geometric shape constituted by the three 
"pressed keys" and if above condition is detected one "error" status will be reported to 
software, which should discard current error multi-keys combination. 

Finally, low power of the keypad controller is very important. If the controller finds that 
none key is pressed in the specific time, the clock of most logic inside the controller will be 
disabled to save power and controller goes into the sleep mode. In the sleep mode 
controller will be sensitive to any change of the "key matrix". In other words, any key's 
press or release will wakes up the controller to scan the "key matrix". 


7.6.2 Features 


@ Support maximum 8 row x 8 column key matrix and size is programmable 


@ Support at most four keys detection under "multi-key" mode 
e Support "long key" or "single key" mode for any pressed key 
e Support “right-angled triangle" geometric shape detection for the pressed keys 
ө Support sleep mode to save power 
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@ Support programmable "de-bounce" time for key's press and release 
€ Support programmable I/O polarity 
ө Support programmable scan speed 


7.6.3 Signal Description 


VDD PAD 
PAD (Internal 
(Internal | AC Pullups) 
output buf 2 
Ое A& 
>| L Keyout 0 > X > У > > x4 Ж 
> ~ Кеуош 1 71 = zT pd > У“ же.” 
+ Кеуош 2 > 1 x > > > У x4 Ж“ к 
Keypad Ej Matrix 

Controller Е Я У y x4 de oe ye 
= Keyout 3 2 

>| Ei Keyout 4 х 1 У У У > м4 >” >” 

> 4 Keyout 5 х 1 % > X > У xe. x 

a Keyout 6 > > > x >“ xq >”) >“ 

Keyout 7 А 4 4 4 ‹ E А У“ 
: x > У > > > У У > 

se| B8- да по чуве ЕР ЕС 
= = = = = = 8 
x м м = м x м м 

Figure 7-28 Keypad connection with external key matrix 


The above diagram shows how to interface the keypad controller and the key matrix with 
pad internal pull-up resistance when the key matrix is 8 rows x 8 columns. For key matrix, 
the input is keyout 0 ~ keyout 7 and the output is the Кеуіп 0 ~ keyin 7. Every keyout signal 
can be enabled or disabled. The keyout signal will be forced to be "low level" when it is 
enabled and only one keyout should be enabled at any time during scanning. 


key pressed 


debounce time 


debounce time 


key pressed status 
keypad IRQ 
key pressed IRQ ey released IRQ 
Figure 7-29 Single-key mode 
V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 728 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


ӨБЕЗШІШІ | SC7731G/SC8731G Device Specification 


Кеу0 pressed 


О Ul. | | 


debounce time debounce time 


Кеу0 pressed status long key cycle tim. | 


keypad IRQ 
long key ко long key ко long key IR 


Figure 7-30 Long-key mode 


keyO released IRQ 


keyO pressed 


ЫШ ІНЕН | 


debounce time debounce time 


keyO pressed status 
keyl pressed 


debounce time debounce time 


Кеуі pressed status w 


keypad IRQ 


key0 pressed IRQ/ key1 pressed A key0 released IR 


Кеуі released ТЕ! 
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Figure 7-31 Multi-key mode 


7.6.4 Function Description 


Key Value Assignment 
Logic 
APB 
read i 
KeyLogic 
1 
Array 
Scan KeyLogic 
APB Clock Logic 2 
Interface domain 
sync А 
ы KeyLogic 
3 
Sleep-scan 
APB Control Keylogic 
А Logic у ов 
write 4 
Column, in 
«“Коуу. out Logic 
*—— ——PCLK domain > RTCCLK domain—+ 
Figure 7-32 Keypad controller diagram 


7.6.5 Control Registers 


7.6.5.1 Memory map 


Ee [emm — 


0x0010 KPD INT CLR Keypad INT clear register 
0x0018 KPD POLARITY | Keypad VO polarity control register | | Keypad VO polarity control register | polarity control register 


0х001С | KPD_DEBOUNCE_CNT Keypad de-bouncing time configuration 
register 

0x0020 KPD_LONG_KEY_CNT Keypad long-key time configuration 
register 
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Dae oo || 

0x0024 | KPD_SLEEP_CNT Keypad sleep wait time configuration 
register 

0x0028 KPD_CLK_DIVIDE_CNT Keypad scan clock division coefficient 
register 


7.6.5.2 Register Descriptions 


7.6.5.2.1 KPD_CTRL 
0x0000 Keypad control register 


| Bt | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 16 | 17 | 16 | 


КР | КР | КР | КР 
а p |p |p |p 
RO | RO | RO | RO 
peened CO w7 | we | w5 
14 
EN E| E Е 
М 


шишиши 


uu. 


| Type | 


Fanem [Ам [Reset Vue [Desorption — — — | 

mm p p mmm _ 
жоол [m [me [р [emere —_ 
cae [mr [me [o СО 
ense qm [me [р С 
несесе” [er [me | |вмемееен — 
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СТИ СИ СТЕСТ 
m o [eme — _ 
mw И ТТИ 
m [e [emen  ” 


KPD ROWA4 ЕМ iw j | Enable bit for row 4 
a јн [o _|мем _____ 
[2] RAN 


When set to 1, keypad can 
enter long key mode if a key is 
pressed for a long time 


KPD LONG KEY EN 


KPD SLEEP EN [1] RAN When set to 1, the keypad can 
enter sleep mode if there is no 
key press for a certain time. 
The scan will stop until there 
has a press pulse. 


Keypad global enable signal. 
Set to1 will make whole 
keypad work by generate the 
сік en signal to do scan and 
other process. 


Notice: port signal kpd eb 
directly generates RTCLK 
clock gating. 


7.6.5.2.2 КРО INT EN 
0x0004 Keypad interrupt enable 


| Bt | 31 | зо | 29 | 28 | zr | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 1 | 18 |17 | 16 | 


Reserved 


RW | FW 


үн [яи [к= mw [н [яи [aw mw [и 
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| eua a C С 


KPD4 LONG . 


KEY INT EN 


КРОЗ LONG . 


KEY INT EN 


KPD2 LONG . 


KEY INT EN 


KPD1 LONG _ 


KEY INT EN 


KPD4 RELEA | 


INT EN 


KPD3 RELEA 


INT EN 


KPD2 RELEA 


INT EN 


KPD1 RELEA 


INT EN 


KPD4 PRESS _ 


INT EN 


КРОЗ PRESS . 


INT EN 


KPD2 PRESS . 


INT EN 


KPD1 PRESS. 


INT EN 


[11] Keypad long-key interrupt 
enable for No.4 


[10] Keypad long-key interrupt 


enable for No.3 


20 
= 


Keypad long-key interrupt 
enable for No.2 


Keypad long-key interrupt 
enable for Мо.1 


20 
= 


20 
= 


Keypad release interrupt enable 
for No.4 


Keypad release interrupt enable 
for No.3 


Keypad release interrupt enable 
for No.2 


"omo 


20 
= 


Keypad release interrupt enable 
for No.1 


20 
= 


Keypad press interrupt enable 
for No.4 


= 
z 


Keypad press interrupt enable 
for No.3 


= 
z 


Keypad press interrupt enable 
for No.2 


Keypad press interrupt enable 
for No.1 


= 
z 


7.6.5.2.3 KPD_INT_RAW_STATUS 


V0.2 
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0x0008 Keypad interrupt raw status KPD INT RAW ae 


Ce аэ а Гаа Га я Га [Га я Гы еерее 


Reserved 


Type 


| e [e [em [er [н [n [яе m rp САСА 


— j атла СОИ СПРЯ ССИ 


KPD4 LONG | [11] Keypad long-key interrupt for 
KEY INT MOS 
R/W 


KPD3 LONG | [10] 
KEY_INT 


Keypad long-key interrupt for 
No.3 


KPD2_LONG_ 
KEY_INT 


Keypad long-key interrupt for 
No.2 


KPD1_LONG_ 


KPD4 RELEA . | [7] R/W Keypad release interrupt for 
No.4 

ВИЙ ee ИИ 
ОИ ИИ 


Keypad long-key interrupt for 
No.1 


Keypad release interrupt for 
No.3 


Keypad release interrupt for 
No.2 


KPD2 RELEA 


KPD1 RELEA 
INT EN 


KPD4 PRESS _ 
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КРОЗ PRESS | [2] R/W Keypad press interrupt for No.3 
INT 
KPD2_PRESS_ UMEN EM Keypad press interrupt for No.2 
INT 


KPD1 PRESS. ME EE | Keypad press interrupt for No. 1 
INT 


7.6.5.24 KPD INT MASK STATUS 


КРО INT. MASK STA 
TUS 


| ei [sr [30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | iT | 18. 


0х000С Keypad interrupt mask 


Reserved 


Type 


NT | NT | NT | NT 
ти | та pe [s [n mr [= [чи [ки [e [н pne 


d-Nan R/W Reset Description 
Value 
__ у ma ја __|о- [ea ____- 


KPD4 MASK LONG [11] R/W No.4 keypad long-key 
E шы т 
KPD3 MASK LONG [10] R/W No.3 keypad long-key 
ыш а D 
KPD2 MASK LONG R/W No.2 keypad long-key 
— Па 
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KEY INT interrupt masked by long-key 
interrupt enable. 


KPD4 MASK RELEA | [7] 
INT 


KPD3 MASK RELEA 
INT 


KPD2 MASK RELEA 
INT 


E 
KPD1 MASK RELEA RAW 
INT EN ul 


No.4 keypad release interrupt 
masked by release interrupt 
enable. 


No.3 keypad release interrupt 
masked by release interrupt 
enable. 


No.2 keypad release interrupt 
masked by release interrupt 
enable. 


No.1 keypad release interrupt 
masked by release interrupt 
enable. 


KPD4 MASK PRESS _ 
INT 


No.4 keypad press interrupt 
masked by press interrupt 
enable. 
KPD3 MASK PRESS 
INT 


No.3 keypad press interrupt 
masked by press interrupt 
enable. 
KPD2 MASK PRESS _ | [1] 
INT 


No.2 keypad press interrupt 
masked by press interrupt 
enable. 


No.1 keypad press interrupt 
masked by press interrupt 
enable. 


KPD1 MASK PRESS. 
INT 


7.6.5.2.5 КРО INT CLR 
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[more _— корме и УС 
ШСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ru ышы 


Reserved 


Type 


| ee [ew [n [em [rr [m [m [m [m АССА 


атам |o [RW [зиме [Description — — — | 
NEM. о NN 


KPD4 LONG . Write 1 to this bit will clear the 
KEY INT CLR 


No.4 key long-key interrupt raw 
status. 


КРОЗ LONG . Write 1 to this bit will clear the 
No.3 key long-key interrupt raw 
KEY INT CLR statis. 


KPD2_LONG_ Write 1 to this bit will clear the 


No.2 key long-key interrupt raw 
KEY_INT_CLR etatis. 


KPD1 LONG _ Write 1 to this bit will clear the 


No.1 key long-key interrupt raw 
KEY INT CLR status. 


KPD4 RELEA . Write 1 to this bit will clear the 
No.4 key release interrupt raw 
МДЕ status. 


KPD3 RELEA Write 1 to this bit will clear the 
No.3 key release interrupt raw 
INT OER status. 


KPD2 RELEA . Write 1 to this bit will clear the 
No.2 key release interrupt raw 
ЈЕ status. 


KPD1 RELEA | [4] Write 1 to this bit will clear the 
No.1 key release interrupt raw 
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KPD4 PRESS Write 1 to this bit will clear the 
No.4 key press interrupt raw 
INT GER status. 


КРОЗ PRESS _ Write 1 to this bit will clear the 
INT CLR 


No.3 key press interrupt raw 
status. 


KPD2 PRESS. Write 1 to this bit will clear the 
No.2 key press interrupt raw 
ЕЯ status. 


KPD1 PRESS _ Write 1 to this bit will clear the 
No.1 key press interrupt raw 
INTE status. 


7.6.5.2.6 KPD POLARITY 


Lm [se [o [2 [7 [29 [25 [2 [ 5 [ Га [ 9 | s | e [ v [в 
LINE NNI 


Reserved 


KPD COLUMN POLARITY KPD ROW POLARITY 


Resor [Eins ышан оге гн quse ыш ER mie 


Gss Pop je И 


KPD COLUMN. | [15:8] 8'hFF Column input xor with this value 
to generate the internal column 

POLARITY, input. This register is used to 
control the column input 
polarity. 

KPD_ROW_ [7:0] 8'hFF Internal row output xor with this 
value to generate row output. 

POLARITY This register is used to control 
the row output polarity. 


7.6.5.2.7 KPD_DEBOUNCE_CNT 
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0x001C Key press and release de-bounce time control register С 


| em [sr ioo | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17/16, 
L3. /— | . |... . . ж 


Reserved 


KPD DEBOUNCE CNT 


Dine. 
Pe o С ОС ОС ОСЗ ОСЗ ОС ОС ОС ОС [e [o | 


1 


Reset Description 
Value 


— с a _ 


KPD DEBOUNCE CNT [15:0] 16'h0080 Counter for de-bounce time 
It is the function of scan array 
size and clock divider 
number. 

Default value: 165ms when 

сік divider is 0 and 42 keys 

are enable(7*6 array) 

The calculation method is: 

y(ms)= (x +1) * array. size 
/(32.768/(clk div nu 
m+1)) 


7.6.5.2.8 KPD LONG KEY CNT 


0x0020 Long key time control register Mc 


Br | a1 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | v6 | 
L3. — A | | . — 


Reserved 
ве | 
L3 ШИШИ | | о СИ СИС Го пе о U о Го i D 
ЕСМЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЗЕМЕНЕШЕЖЕЛЕЖЕШЕН 


KPD LONG KEY CNT 


Pene | 
н o [o [e С О С ОС ОС ОС С ОС ОС ОС PTT 


Чаш R/W Reset Description 
Value 


aro ]» ыы | 
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KPD LONG KEY ONT | [15:0] 16'h0400 Counter for long key time 
It is the function of scan array 
size and clock divider 
number. 

Default value: 1.34s when 

сік divider is 0 and 42 keys 

are enable(7*6 array) 

The calculation method is: 

y(ms)= (x +1) * array. size 
/(32.768/(clk div nu 
т--1)) 


7.6.5.2.9 КРО SLEEP CNT 


0х0024 Counter for enter sleep mode enable(from no key press) KPD SLEEP CNT 


| ei | за | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | №9 | 19 | 17 | 16 


Reserved KPD SLEEP CNT 
Type 


KPD SLEEP CNT 


KPD SLEEP CNT — s< 0] 23'h080000 Counter for enter sleep mode 
enable(from no key press) 
It is not the function of scan 
number and clock divider 
number. 
Default value:16.384s 
Ү(тѕ)=(х+1)/32.768 


7.6.5.210 КРО СІК DIVIDE СМТ 
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0x0028 Keypad scan clock divider coefficients configuration register. KPD CLK DIVIDE = 


ака Ге [я Га Гә а Га Г Га [а [а Га Гәрар 
| Nee ООО 


Reserved 


Reserved KPD_CLK_DIVIDE_CNT 


ње [8] 09 
LIEN 


d-Nam R/W Reset Description 
Value 
м в [o м | 


KPD CLK DIVIDE CNT | [7:0] R/W Clk_divider[7:0], divide 
RTCLK (32.768 kHz) used for 
keypad. Can slow down 
keypad’s work speed. 

The RTCLK will be divided 
(cnt + 1) times 


7.6.5.2.11 KPD_KEY_STATUS 


теор Га SEES 


04 D3 
B KPD4 | i CN KPD4 | = CN |. KPD3 | Pai CN KPD3 | ge CN 
Y Y 


D1 
KPD2 ROW CN | Res | KPD2 COLON | _ ROW _ KPD1 COL CN 
erve 
T 5 т т — т 


мө ы. s ЕН хт и = 121 к 
LER 2222 О БИ |^ EN с 
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Value 
rr 
элит [т ° ЕСТЕН perrera 
| | С ООО 
зоот |ғы БОИ ЕВ ТИ 
rasa 
ШЕТЕЛ [шш СО [ып ЕСЛИ 
= | em 
зоот [вш e [ып СТИ 
СИ СС СО e ГУИ 
r=; 
[qm s pem 
зоот qme [e [ып СТИ 
eee __|и __|а e СЕ 
eene [ва s [en ИИ 


KPD FOUR KEY CROSS | [3] Set to 1 indicates that when 4 
keys are all pressed, these 
keys can be constructed into 
right-angled coordinate 

KPD1 COL CNT [2:0] IR | 3'b111 No.1 key column coordinate 


7.6.5.2.12 КРО SLEEP STATUS 
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0x0030 Keypad sleep status register KPD SLEEP _ p 


а аэ а Гаа Гаа Гаара Гара еерее 
L3. РЕ 


Reserved 


“ Е 


те ЕЛ 
Б 


[Батые [en [Rw [немне [бы | 
оо R | Ree 0 


KPD SLEEP STS Set to 1 shows keypad is in 
sleep state, 0 shows in 
common scan state 


7.6.5.213 КРО DEBUG STATUS1 


0x0034 Keypad debug status1 register KED DEBUG к 


Br |з | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16| 
| LL 


Reserved 


- ш i К | ВИ 


E 


Бе [m — [uw — reservas [Den — — — 
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KPD ROW СМТ — 2 8] Current scanning Г ИНЕ column 
coordinate 


KPD COL CNT — 4] Current scanning ТИШИНЕ row 
coordinate 


KPD KEY VALUE na к И. 2 Keypad scanning flag, active 
high. 


7.6.5.2.14 КРО DEBUG STATUS2 


0x0038 Keypad debug status2 register PPD_DEBUG igi 


RCNEXEIJEJEREIEREJESEIEJEREIEREIERES 


KPD КЕҮ4 STATE р. KPD_KEY3_STATE 


KPD_KEY2_STATE KPD KEY1 STATE 


Type 


L3 O00 • | > | ~ ~ |" ЕНЕНЕНЕНЕН 


[em p ше 


Kpd key4 _ [28:24] 57500001 Key state 4 FSM's state 
state The same as above 
= кеуз_ [20:16] 57000001 Key state 3 FSM's state 
state The same as above 
— key2_ [12:8] 57600001 Key state 2 ЕЗМ'5 state 
state The same as above 
__ [m |80 gqee | 
Kpd_key1_ [4:0] B 57000001 Key state 1 ЕЗМ'5 state 
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00001: release state 


00010: press de-bounce state 


00100: press state 


01000: release de-bounce state 


10000: release busy state 


7.6.6 Application Notes 


7.6.7 Clock enable 


There are two clock inputs for keypad controller: clk rtc and APB PCLK. Before enable 
keypad controller to work these two clocks should be enabled. Please refer to the 
0x402e 0000 register (GENO in APB global register) 


RTC KPD EB Clock rtc enable for keypad 
0: Clock rtc will be off for keypad use. 
1: Clock rtc will be on for keypad use. 


Keypad access enable 


0: The peripheral clock (PCLK) of keypad controller will be 
off so its control registers cannot be accessed by MCU. 


1: MCU can read or write keypad control registers. 


7.6.8 КРО configuration 


Please assure the right "keypad matrix size", “row in/out polarity", "key de-bounce time", 
and "int enables". 


Also set the keypad controller works under the “sleep mode" by enable the “КРО СТА” 
register bit[0] can save power. 


7.7 PWM 


Base Addr Range Addr Map Description 


0х4026_0000 ~ 0x4026_FFFF PMW (64KB) 


7.7.4 Overview 
Тһе PWM can output 0926- 10096 duration waves for kinds of applications. 


7.7.2 Features 
77. Support clock pre-scaling, from 1 to 256; 
78. Support configurable duty ratio, it can cover 0%-100%; 


7.7.3 Function Description 
A PWM functional block diagram is shown below. 
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— CLK ы Div [|  DutyMod г Tone PWM OUT > 


APB 


8) cere ончы 


Ве05 


Figure 7-33 PWM Block Diagram 


A PWM timing diagram is shown below. 


CLK b 
Prescaled | 

CLK A ЦИ — ———— ae a Ji. а 4 ЈУ ЕРИ 
| 

PWM | | | 
| ~ Duty > 
| 
E Mod > 
| 


Duty Ratio = Duty/Mod | 


Prescaled | 
екшии О О О О О В О В О ЗО В О L----- 
Топе 
СЕК ын = ЈЕ = ај = | Е Chi J БД ЕЕ НИ Ц ыз ы 
T CLK P T P 0 T 
one one attern one 
(S2bits) у 

РММ 

Топе 

РММ ООТ 


Figure 7-34 PWM Timing Diagram 
If pre-scale register is P, and mod counter register is M, and duty cycle register is D, 
then output period To is Тек * (P+1) * (M+1), and active output period Tact 5 Так * 
(Р+1) * D, and duty ratio is D/(M+1). 

7.7.4 | Control Registers 


7.7.4.1 Метогу тар 


Offset - 
Rass [Name тош | 
0x0000 PWMx PRESCALE РУ/Мх prescale 


0x0008 PWMx DIV PWMXx tone divider 
0x000C PWMx PAT LOW PWMXx pattern low bits 
0x0010 PWMx PAT HIGH PWMXx pattern high bits 
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7.7.4.2 Register Descriptions 


7.7.4.2.1 PWMx PRESCALE 
Description: PWM prescale coefficient for work clock. 


ЕСЕЕЛЕЛЕЛЕЛЕШЕЛЕЛЕНЕЛЕЛЕЛЕЛЕЛЕЗЕНЕН 


Reserved M. PWMx PRESCALE 


| Type | 


Field Name Type | Reset | Description 
Value 


PWMx BUSY [15] тво PWM status 
0- idle; 
1- busy. 


1049] fro [eno [Reseved | — ——— | 


PWMx EN RAW | 1'h0 PWMXx enable 
0: disable; 
1: enable. 


PWMx_PRESCALE | [7:0] РМ/Мх prescale coefficient. 


7.7.4.2.2 PWMx_CNT 
Description: PWM counter. 


[mom [ишт da] 
m Е е С С С [s 7 [s [s s ОЕ ОЕ ОС [o| 
С ИС. | ИИ 


PWMx DUTY PWMx MOD 


Field Name Type | Reset | Description 

Value 
PWMx DUTY [15:8] PWMx duty counter. 
PWMx MOD [7:0] РМ/Мх mod counter. 


7.7.4.2.3 PWMx_DIV 
Description: PWM tone divider. 
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а аә е и еее Геге 
LINE T RN 


PWMx DIV 


Field Name Type | Reset | Description 
Value 


PWMx DIV [15:0] 16h0 | PWMx tone divider. 


7.7.4.2.4  PWMx РАТ LOW 
Description: PWM pattern low part. 


m [s u | а е и Поре s T7 T5 T5 T4112 D L8] 
ООО ООВ 


PWMx PAT LOW 


Field Name Type | Reset | Description 
Value 


PWMx РАТ LOW | [15:0] 16Һ0 | PWMx pattern low part. 


7.7.4.25 | PWMx РАТ HIGH 
Description: PWM pattern high part. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕЛЕНЕНЕНЕНЕН 
c АИСТ 


PWMx PAT HIGH 


Field Name Type | Reset | Description 
Value 


PWMx РАТ HIGH | [15:0] 16'h0 | PWMx pattern high part. 


7.7.5 Application Notes 
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7.48 GPIO 


7.8.1 


V0.2 


Base Addr Range Addr Map Description 


0х4028_0000 ~ 0x4028_FFFF GPIO (64KB) 
0x4003_8480~0x4003_84BF Analog GPIO 


For GPIOO~GP10255 (16 gpios for one address): 


GPIOO ~ GPIO15 0x4028 0000 
GPIO16 ~ GPIO31 0х4028_0080 
СРЮЗ2 ~ GPIO47 0х4028 0100 
GPIOA48 ~ GPIO63 0x4028 0180 
GPIO64 ~ GPIO79 0x4028 0200 
GPIO80 ~ GPIO95 0x4028 0280 
GPIO96 ~ GPIO111 0x4028 0300 
GPIO112 - GPIO127 0x4028 0380 
GPIO128 ~ GPIO143 0x4028 0400 
GPIO144 ~ GPIO159 0x4028 0480 
GPIO160 ~ GPIO175 0x4028 0500 
GPIO176 ~ GPIO191 0х4028 0580 
GPIO192 ~ GPIO207 0x4028 0600 
GPIO208 - GPIO223 0x4028 0680 
GPIO224 - GPIO239 0x4028 0700 
GPIO240 - GPIO255 0x4028 0780 


GPIOO0-239: come from external pad, refer to chip pin list; 
GPIO240: usbd. vm; 

GPIO241: usbd vp; 

GPIO242: usbd id; 

GPIO243: usbd se0 wakeup; 

GPIO244-255: reserved; 


For analog GPIOO~GPIO15: 
А СРІО0: LCM CABC 
A GPIO1: EXT XTL ENO 
A GPIO2: EXT. XTL ЕМІ 
A СРІОЗ-15: reserved 


Overview 


The GPIO module provides up to 199 GPIO pins of MCU. However, many of the pins are 
multiplexed with other functions and system design trade-off must be exercised on 
selecting them. All the GPIO pins can be programmed to be either input or output. When in 
input mode, they can be programmed to trigger interrupt to the MCU. 
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7.8.2 Features 


7.8.2.1 GPIO 
79. positive edge detect and interrupt generate 
80. negative edge detect and interrupt generate 
81. both edges detect and interrupt generate 
82. high level detect and interrupt generate 
83. low level detect and interrupt generate 
84. interrupt mask 
85. interrupt clear 
86. input data sample or mask 
87. output data or mask 
88. level interrupt generate at system powerdown 
89. change level detect conditions at arbitrary time 
90. different interrupts happen 
91. change edge detect conditions 


7.8.3 Function Description 


APB APB 
pus |“ P INTERFACE | = 7 GPIO 


Regs 


INT 


ARM 
Core 


Fig 1 GPIO block diagram 


As the above diagram shows, SW communicates with GPIO module on both Die by APB BUS. 
When the module has received active input signals, interrupts will be created to notify ARM core. 


7.8.4 Control Registers 


7.8.4.1 Memory map 
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Table 7-3 GPIO Control Register Address Map 


=” —— NN 


7.8.4.2 Register Descriptions 


7.8.4.2.1 GPIODATA 
Description: GPIO bits data register 


0x0000 (reset 0x0000_0000) GPIOATA 


| em [sr | 30 | 29 [28 | 27 | 26 Los | 24 | 23 | 22 | 21 | 20 | 19 | 16 17/16, 


Reserved 


wr rs 
езен ПЕРИ ШЕИ С О В ОВ СВ КЗ s ВИ nt O) | | 
ШІН Е e ЕС ЕВ С Е ЕЛЕЕ ИЕЛЕЛЕЯ И 
ме А 


GPIODATA 


eld Type | Reset Description 

Value 
[. [sus [aw [wm 
GPIODATA [15:0]  |R/AW |16h0 | GPIO bits data input 


7.8.4.2. GPIODMSK 
Description: GPIO bits mask register 
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ШСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


Reserved 


IER n ЕЕ ЕЕЕ ДЕ ЛЕЛЕ RE EROR EC 


GPIODMSK 


Pele Dell PP PP PPP e 


ate Type | Reset | Description 
Value 


Jeme [Ro [io [Reseved Мы) | 


GPIODMSK | [15:0] 16'h0 | GPIODATA register can be read/write if GPIO DMSK 
set “1” 


7.8.4.2.3 GPIODIR 
Description: GPIO bits direction register 


0x0008 (reset 0х0000 0000) GPIODIR 


| Bt [sto | 29 | 28 | zr | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 1 | че | 17 | 16 | 
E 4 д 


Reserved 


@ ТЖЕЛЕ ЕЛЕ EC CREDERE СИ ВЕ ПОСТА 


| Мате | GPIODIR 
Pel DP PPP PP PPP TPT | 


ate Type | Reset | Description 
Value 


ма |во |169 [Reseved (| 


GPIODIR [15:0] R/W 16710 “1” configure gpio bits to be output 
"0" configure gpio bits to be input 


7.8.4.2.4 GPIOIS 
Description: GPIO bits interrupt sense register 
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0x000C (reset 0x0000 FFFF) GPIOIS 


| ei [sr [30 | 29 [28 | 27 | 26 | 25 | 24 bos | 22 | 21 | 20 | 19 | 16 | T | 18. 


Reserved 


[en ома а ЗС arro re rae pere ves a sac m 


GPIOIS 


| Reset [Sai 


eld Type | Reset Description 
Value 
GPIOIS e: 0] R/W 16'hFFFF | “1” detect mes ____ МУ —— level 
“0” detect signals edge 


7.8.4.2.5 GPIOIBE 
Description: GPIO bits both edges interrupt register 


Lm [s [2 [2 [2 [2 Га Га [ 5 [ 2 Га [ 9 | s e [зт ое 
LINE RN 


Reserved 


ate Type | Reset | Description 
Value 


asas ||| 


GPIOIBE [15:0] R/W 16'h0 “1” both edges trigger an interrupt, 
"0" interrupt generation event is controlled by 
GPIOIEV 


7.8.4.2.6 GPIOIEV 
Description: GPIO bits interrupt status register 
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0x0014 (reset 0х0000 FFFF) GPIOIEV 


| ei [sr [30 | 29 [28 | 27 | 26 | 25 | 24 bos | 22 | 21 | 20 | 19 | 16 | T | 18. 


Reserved 


Ж ЖЕЛЕ ЕЛЕЕ ICON CORTE RA ЕЛЕЕ RERO E 


GPIOIEV 


Т 


невен [ini iD 


ate Type | Reset Description 
Value 


|_______| плеј [RO fieno [Reseved ММ) || 


GPIOIEV [15:0] R/W 16'ҺЕЕЕЕ | GPIO bits interrupt event register: 
“1” high levels trigger interrupts, 
“0” low levels trigger interrupts. 


7.8.4.2.7 GPIOIE 
Description: GPIO bits interrupt enable register 


0x0018 (reset 0x0000_0000) GPIOIE 


| Bt [sto | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 16 | 17 | 16 | 
E Š C 


Reserved 


ate Type | Reset | Description 
Value 


au Қ (| 


GPIOIE [15:0] R/W 1610 GPIO bits interrupt enable register: 
“1” corresponding bit interrupt is enabled. 
"0" corresponding bit interrupt isn't enabled 


7.8.4.2.8 GPIORIS 


Description: GPIO bits raw interrupt status register, and it reflects the status of interrupts 
trigger conditions detection on pins (prior to GPIOMIS) 
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Pee [x [э |а [ж] [5 [5 [з [з [е [т [ж [9 [зв [т [в] 


Reserved 


ШШ ДЕЛЕ ЕЗЕЗ Л REESE EC =e] 
Name] ом ya oOo 


GPIORIS 


ве o СВ С СО СО ОСЗ СО ОС ОС ОС o ОС ro ИС To 


ate Type | Reset | Description 
Value 


Тылы [но [sw 
GPIORIS [15:0] 16'h0 GPIO bits raw interrupt status register: 
"1" interrupt condition met 
"0" condition not met 


7.8.4.2.9 GPIOMIS 
Description: GPIO bits masked interrupt status register 


0x0020 (reset 0х0000 0000) GPIOMIS 


| em |31 ioo | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | T |16 


Reserved 


GPIOMIS 


retell PP PPP e [o ooo To 


t s Е А В Pa: 


ate Type | Reset | Description 
Value 


| site) |во |160 | песма ||| 


GPIOMIS [15:0] 16'h0 GPIO bits masked interrupt status register: 
"1" Interrupt active 
“О” interrupt not active 


7.8.4.2.10 GPIOIC 
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Description: ОРІО bits interrupt clear register 


0x0024 (reset 0х0000 0000) GPIOIC 


| em [sr | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | T | 18. 
L3. —) 3w—.—|| 


Reserved 


ПЕ АС ПЕСИ a ВЕ Е nie EI HRS SRI 


GPIOIC 


Іші 
Wo 
ІЕИЕИКИКИКИЕНЕНЕНЕНЕНЕНЕНЕЕЕЛЕЛЕН 


ate Type | Reset | Description 
Value 


| site) [no [iso [Reseed бы | | 


GPIOIC [15:0] WO 1610 GPIO bits interrupt clear register: 
"1" clears detected interrupt. 
"0" has no effect. 


7.8.4.2.11 GPIOINEN 
Description: ОРІО input enable register 


0x0028 (reset 0x0000_FFFF) GPIOINEN 


| em [sr [30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | T | 18. 


Reserved 


GPIOINEN 


T 
тез 


ЕЛАБЛЫИЛЕЛЕЛЕЛЕЛЕЖЕНЕЛЕЛЕШЕН ЕЛЕШЕ И 
Мо ФМ) — 0 co |) 


ate Туре | Reset | Description 
Value 


ма [Ro [i6h (Авф 


GPIOINEN [15:0] RW 16'h0 GPIO input enable register: 
“1” input enable. 
"0" input disable. 
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7.8.4.2.12 Related Clock & Interrupt control registers 


Table 7-4 Related Clock & Interrupt control registers 


0x2090 0214 | CTRLO APB clock Enable of total system 
0x2090 0218 | CTRL5 о | 3 | Remap control 


DITE GPIO interrupt status, using No.8 
0x8000 3000 | ARM INT STATUS interrupt for GPIO and No.24 interrupt 
for GPIOA 

[ws ses [вм INT EN [ы | 9 _|GPIOieraptenabie | 
oso soe ARM INT DIS fe | 9 |GPOhtruidsebecber | 
6000-3000 |ARM-NTSTATUS |a | — 0 — |ADimemisaus _______ 
Гозвооо sos ARM INT EN [ж | о | ADliveruptenabe | 
oso soe [anm ps [ed | o | ADliieupidsebeidear —— 
[nem 0008 [eno — [ы | 1 [еек — 
[азоо ооо [ADLAGEN fier | © [ав оок лане of GPIOA module _ 
066200 0024 [арі явар СІГІС | — 0 Ареа commana regier | 
[09200 0028 [ADL READ DATA |010) | o TTo oban register value on analog die | 
[mam ome [GENO fis | 0 |APBebekEmabewGPO module | 
[memo 0008 [GENO — ns [о [расоле ______ 
__ “м I 0 5 ,]| 


7.8.5 Application Notes 


7.8.5.1 Programming Notes 
1) GPIOMIS is equal to GPIOIE & GPIORIS. 


7.9 АРВ Control Register 


Base Addr Range Addr Map Description 
0х7130 0000 ~ 0x713F_FFFF APB REG 


[ошл [Wome еее — — — — — — —] 
СИСТ ООО 
[mmm ово 
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0x0004 APB RST AHB RST 


7.9.1.1 APB EB 


ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЗЕЛЕЛЕЛЕГЕЛЕЛЕЛ 


D INT INT m - 
reserved E^ q 
re = 
= 


| Type | 


12С 12С 12С 12С | SPI SPI k js i T SIM 
4 a 3 d 2 ч 0 E 2 Е 0 "i 0 "i 
{з 


Туре Em E 
— Е 


АРВ_ЕВ 


Field Мате Туре беі/ Reset Description 
Clear Value 


Dese: [pij no [oo nese — — — — —] 


INTC3 EB [22] RW S/C 0х0 INTC3 Enable. Active High; 
0 : Disable INTC3 Controller; 
1 : Enable ІМТСЗ Controller; 


INTC2 EB [21] RW S/C 0х0 INTC2 Enable. Active High; 
0 : Disable INTC2 Controller; 
1 : Enable INTC2 Controller; 

INTC1 EB [20] RW S/C 0х0 INTC1 Enable. Active High; 
0 : Disable INTC1 Controller; 
1 : Enable INTC1 Controller; 
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INTCO EB 


CKG EB 


SPIO EB 


2 
= 


INTCO Enable. Active High; 

0 : Disable INTCO Controller; 

1 : Enable INTCO Controller; 
AP Clock controller Enable. Active 
High; 

0 : Disable AP Clock controller 
Controller; 

1 : Enable AP Clock controller 
Controller; 

UARTA Enable. Active High; 

0 : Disable UART4 Controller; 
1 : Enable UART4 Controller; 


UARTS Enable. Active High; 
0 : Disable ЏАВТЗ Controller; 
1 : Enable UARTS Controller; 


UART2 Enable. Active High; 
0 : Disable UART2 Controller; 
1 : Enable UART2 Controller; 


UART1 Enable. Active High; 
0 : Disable UART1 Controller; 
1 : Enable UART1 Controller; 


UARTO Enable. Active High; 
0 : Disable UARTO Controller; 
1 : Enable UARTO Controller; 


1264 Enable. Active High; 
0 : Disable І2С4 Controller; 
1:Enable 12C4 Controller; 


1223 Enable. Active High; 
0 : Disable 1263 Controller; 
1:Enable 12C3 Controller; 


[2С2 Enable. Active High; 
0 : Disable І2С2 Controller; 
1:Enable 12С2 Controller; 


I2C1 Enable. Active High; 
0 : Disable 1261 Controller; 
1:Enable 12C1 Controller; 


І2С0 Enable. Active High; 
0 : Disable І2С0 Controller; 
1:Enable І2С0 Controller; 


SPI2 Enable. Active High; 
0 : Disable SPI2 Controller; 
1:Enable SPI2 Controller; 


SPI1 Enable. Active High; 
0 : Disable БРИ Controller; 
1:Enable ӘРІ Controller; 


SPIO Enable. Active High; 
0 : Disable SPIO Controller; 
1:Enable SPIO Controller; 


S/C 0х0 153 Enable. Active High; 


z 


2 2 2 2 
= = = = 


= 


E 
= = = = = = = = = 


= 
= 
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0 : Disable 1153 Controller; 
1:Enable 1153 Controller; 

152 EB [ 3] RW S/C 0x0 1152 Enable. Active High; 

0 : Disable 1152 Controller; 
1:Enable 1152 Controller; 

1151 EB [ 2] RW S/C 0x0 151 Enable. Active High; 

0 : Disable 1151 Controller; 
1:Enable 1151 Controller; 

1150 EB [ 1] RW S/C 0x0 150 Enable. Active High; 

0 : Disable 1150 Controller; 
1:Enable 1150 Controller; 


wor [тй m [sc [oo [swore 


АНВ RST (0x00000000) 
Я ЕЕ Een E E KI KS 


E Е 


ви ЕС | за | па | па С | ој о е о оо а | о о 


АРВ RST 


Field Name Type Set Reset Description 
Clear Lm 


s SOFT RS = C 7ттеттта Soft Reset. Active High; 
0 : Keep INTC3 in normal mode; 
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ІМТС2 SOFT RS | [21] RW S/C 0х0 ІМТС2 Soft Reset. Active High; 
Т 0 : Keep INTC2 in normal mode; 
1:Reset INTC2; 
RW S/C 0х0 


INTC1 SOFT RS | [20] INTC1 Soft Reset. Active High; 
T 0 : Keep INTC1 in normal mode; 


1:Reset ІМТСІ; 
ыы SOFT RS | [19] 


INTCO Soft Reset. Active High; 
CKG  SOFT RST | [18] 


g 0 : Keep INTCO in normal mode; 
1:Reset INTCO; 
ОАНТ4 SOFT В | [17] 
ST 
UART3 SOFT R | [16] 
T 
^ = 
^ = 


= 


= 


mode; 

1: Reset AP Clock Controller; 
UART4 Soft Reset. Active High; 
0 : Keep UART4 in normal mode; 
1 : Reset- UART4; 

UART3 Soft Reset. Active High; 
0 : Keep ЧААТЗ in normal mode; 
1 : Reset UART3; 

UART2 Soft Reset. Active High; 


0 : Keep UART2 in normal mode; 
1:Reset UART2; 


UART1 Soft Reset. Active High; 
0 : Keep UART1 in normal mode; 
1:Reset UART1; 


UARTO Soft Reset. Active High; 
0 : Keep UARTO in normal mode; 
1:Reset UARTO; 

I2C4 Soft Reset. Active High; 


0 : Keep I2C4 in normal mode; 
1:Reset 1І2С4; 

1263 Soft Reset. Active High; 
0 : Keep I2C3 in normal mode; 
1:Reset 1203; 

І2С2 Soft Reset. Active High; 
0 : Keep І2С2 in normal mode; 
1:Reset 12С2; 


І2С1 Soft Reset. Active High; 
0 : Keep I2C1 in normal mode; 
1:Reset l2C1; 


І2С0 Soft Reset. Active High; 
0 : Keep 12С0 in normal mode; 
1:Reset 12С0; 


SPI2 Soft Reset. Active High; 
0 : Keep SPI2 in normal mode; 
1:Reset SPI2; 


0х0 SPI1 Soft Reset. Active High; 


2 
= 


2 2 2 2 
= 


= 


2 
= 


2 
= 


AP Clock Controller Soft Reset. Active 
S 
S 


Е High; 
UART2 SOFT В 


2 
= 


0 : Keep AP Clock Controller in normal 
UART1_SOFT_R 
$ 
UARTO SOFT R 
ST 
1264 SOFT ВӘТ 
І263 SOFT ВӘТ 
І2С2 SOFT RST 
І2СІ SOFT ВӘТ 
І2С0 SOFT ВӘТ 


SPI2 SOFT RST 


2 
= 


2 
= 


2 
= 


2 
= 


2 
= 


2 
= 


SPI1 SOFT RST 
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0 : Keep SPI1 in normal mode; 
: Reset SPI1; 


SPI0 Soft Reset. Active High; 
0 : Keep SPIO in normal mode; 
1:Reset SPIO; 


153 Soft Reset. Active High; 
0 : Keep 153 in normal mode; 
1:Reset 1153; 


1152 Soft Reset. Active High; 
0 : Keep 1152 in normal mode; 


1:Reset 1:52; 


1151 Soft Reset. Active High; 
0 : Keep 1151 in normal mode; 
1:Reset 1151; 


1150 Soft Reset. Active High; 
0 : Keep IISO in normal mode; 
1:Reset 1І50; 


SIMO SOFT RST SIMO Soft Reset. Active High; 
0 : Keep SIMO in normal mode; 
1: Reset SIMO; 


7.9.1.3 USB PHY TUNE 
0x00003000 USB PHY TUNE (0x44073133) USB PHY TUNE 


В ЕЕ eee Е ЕЕЕ ЕЕЕ Е ЕЕ 


TXREST TXHSXVT 
-i-i Е К | | i 


| Type | 


TXPREEM 
oN TXVREFTUNE к me TXFSLSTUNE SQRXTUNE 


| Туре | 


EHE mm m mai. m 


USB_PHY_TUNE 


Field Name Type Reset Description 
Value 


ena [ап mo [oe [ns — — — — — — —] 
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[sewed Jen mo [oo [ее — — — — — —] 
eme [esa no [oo [аваа 


TXPREEMPPULS | [20] TXPREEMPPULSETUNE 
ETUNE 


TXRESTUNE [19:18] TXRESTUNE 
TXHSXVTUNE  |[17:16] TXHSXVTUNE 
TXVREFTUNE [15:12] TXVREFTUNE 


TXPREEMPAMP | [11:10] TXPREEMPAMPTUNE 
TUNE 


ТЕТЕ es [me os рва 
м is [no foo [ree — — — — — — 


USB PHY TEST 


reserved reserved TESTDATAOUT 


- ш TESTADDR TESTDATAIN 


Тез New | пи | ми а (| но, 
[Reset | о | о | о | о | о | о | о [ооо [ооо [о || 


USB PHY TEST 


Field Name Type Reset Description 
Value 


певамо ЕЕ no [oo [ne | 


VBUS VALID EX | [26] VBUS VALID EXT. SEL 
T SEL 
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VBUS VALID EX | [25] VBUS VALID EXT 
y 


emer ааа [Ro wo [шее  — — — — — — 
|теотоатаојт [пэл] [no [жю [ттт — — — — — 


TESTDATAOUTS | [12] TESTDATAOUTSEL 
EL 


TESTADDR [11: 8] TESTADDR 
TESTDATAIN [ 7: 0] TESTDATAIN 


SS SCALE 
DOWNMO reserved 


REFCLKSE 
reserved reserved " Р FSEL 
ш A = 


| Туре | 


USB PHY СТАЕ 


Field Name Type Reset Description 
Value 


SS SCALEDOW |[26:25] | RW 0x0 SS_SCALEDOWNMODE 
NMODE 


Deme: [Eq mo Joo [nes — — — — — — — 


TXBITSTUFFEN | [23] TXBITSTUFFENH 
H 


TXBITSTUFFEN | [22] TXBITSTUFFEN 
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мч [mex |mo Joo [ne —  — — 
ози Цу mw [oo [peu — — —  — — 


[GOWONONN isi [rw — bo —COMMONONN — — — — 
ем fa [Ro bo [nes — _ 
з is [no foo Ress — — — — — — — 


7.9.1.6 APB MISC CTRL 


ви Ги [о [2 [2 o [s [25 | и [а [ 2 [т | » v [в [7 [15] 
ТИЕ 


reserved 
Type 


- и Е 


| Туре | 


АРВ MISC СТА 


Field Мате Туре Reset Description 
Value 


кее [элю [© [Reemi — — — — — — — 


SIM CLK РОГА |[1] RW 0x0 SIM_CLK_POLARITY 
RITY 

FMARK_POLARI RW 0x0 FMARK_POLARITY_INV 
TY_INV 


7.10 AON Control Register 


Base Addr Range Addr Map Description 


0х402Е 0000 ~ 0x402E_FFFF AON APB Reg (64k) 
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[omen [ше — oe —  — — —  ] 
om [зт — | —— —  — 
omm [weeen — | — — — — — — 
оном [жаю — — | ——— —— 
omm — —[werean ____| | 
xm — —[wenmsmser — ООО 
omm [жаштан =f SSCS 
ow — [wenns — | —— 
ommo [weesen — | CCS 
mmo — автов 
omo [wem [| — — — — —] 


0x1014 REC 26MHZ BUF CFG 
SET 

0x2014 REC 26MHZ BUF CFG 
CLR 


wwe ао 
сале ао | — — — — — — 
mmc — [лыб | — 
само — fabaseermcn | —  — 
тюй — К — | —— — — — — —  —] 
тюшю [weomam — | — — — 
эю — —mmomser |І 
oma — [swerte — | — — — — — 
тюз — —pmeesr _ L 
omm — |"оюоя «SSCS 
ow; ____|востмовевет ООО ООО 
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[eames — [soorweag | 
ow — msecmsr | 
omm СЕТКЕ | — — | 
ОИ КОИ аа 
omm олло 


0х1038 PLL SOFT CNT DONE 
SET 

0x2038 PLL SOFT CNT DONE 
CLR 


ow — —[wxoiemesr |7 
om ____|осхоло лева [a | 


0x303C О рҮ CTRL О DLY СТА 
0х3040 АР WPROT ЕМ АР WPROT ЕМ 
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7.10.1.1 APB EBO 


0x00000000 AHB EBO (0х7401С000) APB EBO 
0x00001000 AHB EBO SET АРВ ЕВ0 SET 
0х00002000 AHB ЕВ0 CLR АРВ ЕВО CLR 


ТТ 
$0_ 
ЕВ 


пе | ја | | 


sever | se [se [se [s | ве | ве [se [se | ве | ве [se [se [se | ве | se se] 


E 
РМ | РМ | РМ | PW 
К pa 5a à 
M i үй М 
=. : I 
р Е E 5 Es EE 


Type 
Е 
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АРВ_ЕВО 
Неја Мате Туре Зе! Reset Description 
Clear Value 
І2С EB [31] RW S/C 0x0 AON I2C Enable. Active High; 
0 : Disable AON I2C Controller; 
1:Enable AON I2C Controller; 
CA7 DAP EB [30] RW S/C 0х1 DAP Enable. Active High; 
0 : Disable DAP Controller; 
1:Enable DAP Controller; 
СА? TS1 EB [29] Cortex-A7 TimeStamp1 Enable. Active 


High; 

0 : Disable Cortex-A7 TimeStamp1; 
СА? Т50 EB [28] 
u 


1:Enable Cortex-A7 TimeStamp1; 
Cortex-A7 TimeStamp0 Enable. Active 
High; 
0 : Disable Cortex-A7 TimeStamp0; 
1:Enable Cortex-A7 TimeStamp0; 
GPU Enable. Active High; 
0 : Disable GPU; 
1:Enable GPU; 
CKG EB [26] 
MM EB [25] 
AP WDG EB [24] 
MSPI EB [23] 
SPLK EB [22] 
ІРІ ЕВ [21] 
РІМ ЕВ [20] 
VBC EB [19] 


AON Clock controller Enable. Active 
High; 
0 : Disable AON Clock controller; 
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2 
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1:Enable AON Clock controller; 


MM system Enable. Active High; 
0 : Disable MM system ; 
1 : Enable MM system ; 


AP Watch Dog Enable. Active High; 
0 : Disable AP Watch Dog; 
1:Enable AP Watch Dog; 


MSPI Enable. Active High; 
0 : Disable MSPI; 
1:Enable MSPI; 


AON Spinlock Enable. Active High; 
0 : Disable AON Spinlock; 
1 : Enable AON Spinlock; 


AON IPI Enable. Active High; 
0 : Disable AON IPI; 
1 : Enable AON IPI; 


PIN Reg Enable. Active High; 
0 : Disable PIN Reg; 
1 : Enable PIN Reg; 


VBC Enable. Active High; 
0 : Disable VBC; 
1 : Enable VBC; 


2 
= 


2 
Е 


2 
= 


2 
= 


= 


= 
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AUD EB 
AUDIF EB 
ADI EB 


INTC EB 
EIC EB 
EFUSE EB 
AP TMRO EB 
AON TMR EB 
AP SYST EB 
AON SYST EB 
KPD EB 

0 : Disable KPD; 

1 : Enable KPD; 
PWMS3 EB PWMS Enable. Active High; 

0 : Disable PWM3; 

1 : Enable PWM3; 
PWM2 EB PWM?2 Enable. Active High; 

0 : Disable PWM2; 

1 : Enable PWM2; 
PWM1 EB РУ/М1 Enable. Active High; 

0 : Disable PWM1; 

1 : Enable PWM1; 
PWMO EB PWMO Enable. Active High; 

0 : Disable PWMO; 

1 : Enable PWMO; 
GPIO EB [ 3] RW S/C 0x0 GPIO Enable. Active High; 

0 : Disable GPIO; 
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AUD Enable. Active High; 
0 : Disable AUD; 
1 : Enable AUD; 


AUDIF Enable. Active High; 
0 : Disable AUDIF; 
1 : Enable AUDIF; 


ADI Enable. Active High; 

0 : Disable ADI; 

1 : Enable ADI; 

AON INTC(for Wakeup) Enable. Active 
High; 

0 : Disable AON INTC; 

1 : Enable AON INTC; 


EIC Enable. Active High; 
0 : Disable EIC; 
1 : Enable EIC; 


EFUSE Enable. Active High; 
0 : Disable EFUSE; 
1 : Enable EFUSE; 


AP TMRO Enable. Active High; 
0 : Disable AP TMRO; 
1 : Enable AP TMRO; 


AON TMR Enable. Active High; 
0 : Disable AON TMR; 
1 : Enable AON TMR; 


AP SYST Enable. Active High; 
0 : Disable AP SYST; 
1 : Enable AP SYST; 


AON SYST Enable. Active High; 
0 : Disable AON SYST; 
1 : Enable AON SYST; 


KPD Enable. Active High; 


5 
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— ae — RE :> ние 


— EB [ 2] TPC Enable. Active High; 
| : Disable ТРС; 
: Enable TPC; 
FM EB [ 1] FM Enable. Active High; 
0 : Disable FM; 
1 : Enable FM; 
RW S/C 0x0 


ADC Enable. Active High; 
0 : Disable ADC; 
1 : Enable ADC; 


AHB_EB1 (0x00000021) APB_EB1 
AHB_EB1 SET APB_EB1 SET 


AHB_EB1 CLR АРВ EB1 CLR 


maa 
_ ви [o [o [5 [а] 7 |» [а [5 [4 [7 |» | e [v [6] 
ru 


DIS AP 
P T 
reserved EM MR 
— 2 x 


а ыыы 


АРВ EB1 


Field Мате Туре беі/ Reset Description 
Clear Value 


GSP EMC EB = L was EMC Port Enable. Active High; 
0 : Disable GSP ЕМС Port ; 
1 : Enable GSP EMC Port ; 


ZIP EMC EB [12] RW S/C 0x0 ZIP EMC Port Enable. Active High; 
0 : Disable ZIP EMC Port ; 
1 : Enable ZIP EMC Port ; 

DISP EMC EB [11] RW S/C 0x0 DISP EMC Port Enable. Active High; 
0 : Disable DISP ЕМС Port ; 
1 : Enable DISP EMC Port ; 


AP TMR2 EB [10] AP TMR2 Enable. Active High; 
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0 : Disable AP TMR2; 
1 : Enable AP TMR2; 


AP TMR1 Enable. Active High; 
0 : Disable AP TMR1; 
1 : Enable АР TMR1; 
CA7 WDG EB 
AVS1 EB 
AVSO EB 


Cortex-A7 Watch Dog Enable. Active 
High; 

0 : Disable Cortex-A7 Watch Dog; 

1 : Enable Cortex-A7 Watch Dog; 


АМ51 Enable. Active High; 
0 : Disable AVS1; 
1 : Enable AVS1; 


АУ50 Enable. Active High; 
0 : Disable AVSO; 
1 : Enable AVSO; 


AUX2 Clock Enable. Active High; 
0 : Disable AUX2 Clock; 
1 : Enable AUX2 Clock; 


AUX1 Clock Enable. Active High; 
0 : Disable AUX1 Clock; 
1 : Enable AUX1 Clock; 


AUXO Clock Enable. Active High; 
0 : Disable AUXO Clock; 
1 : Enable AUXO Clock; 


THM Clock Enable. Active High; 


AUX2 EB 
AUX1 EB 
AUXO EB 
THM EB 
0 : Disable THM; 
1 : Enable THM; 
PMU EB PMU Clock Enable. Active High; 
0 : Disable PMU; 
1 : Enable PMU; 


7.10.1.3 APB RSTO 


0x00000008 AHB RSTO (0x00000000) APB RSTO 
0x00001008 AHB RSTO SET АРВ RSTO0 SET 


0x00002008 AHB_RSTO CLR APB_RSTO CLR 


PROBE_EB [ 5] PROBE Clock Enable. Active High; 
0 : Disable PROBE Clock; 
1 : Enable PROBE Clock; 
| 


T T 


пре [по | ви | ви | ви | ви | пи 
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І2С SOFT RST [30] 


СА? TS1 SOFT | [29] RW S/C 
RST 


СА7 750 5ОҒТ | [28] RW 
RST 


DAP МТХ SOFT | [27] RW 
_RST 
МӨРІ ЗОҒТВ | [26] RW 
ST 
MSPIO SOFT А | [25] RW 
ST 


SPLK SOFT RS | [24] 
= 
ІРІ БОЕТ_ RST | [23] 


AON І2С Soft Reset. Active High; 
0 : Keep AON I2C in normal mode; 
1 : Reset AON I2CI; 

Cortex-A7 TimeStamp1 Soft Reset. 
Active High; 


0 : Keep Cortex-A7 TimeStamp1 in 
normal mode; 


1 : Reset Cortex-A7 TimeStamp1 ; 
Cortex-A7 TimeStamp0 Soft Reset. 
Active High; 


0 : Keep Сопех-А7 TimeStampoO in 
normal mode; 


1 : Reset Cortex-A7 Тіте$їатро ; 


DAP Soft Reset. Active High; 
0 : Keep DAP in normal mode; 
1:Reset DAP; 


MSPI Part1 Soft Reset. Active High; 
0 : Keep MSPI Рай1 in normal mode; 
1:Reset MSPI Partt; 


MSPI Part0 Soft Reset. Active High; 
0 : Keep MSPI Part0 in normal mode; 
1:Reset MSPI Part01; 


AON Splinlock Soft Reset. Active High; 


0 : Keep AON Splinlock in normal 
mode; 


1:Reset AON Splinlock; 


AON IPI Soft Reset. Active High; 
0 : Keep AON IPI in normal mode; 
1:Reset AON IPI Splinlock; 
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CKG SOFT RST | [22] AON Clock Controller Soft Reset. 
Active High; 
0 : Keep AON Clock Controller in 
normal mode; 
1 : Reset AON Clock Controller; 


PIN SOFT RST [21] PIN Reg Soft Reset. Active High; 
0 : Keep PIN Reg in normal mode; 
1 : Reset PIN Reg; 


VBC SOFT RST | [20] VBC Soft Reset. Active High; 
0 : Keep VBC in normal mode; 
1 : Reset VBC; 


AUD Soft Reset. Active High; 
0 : Keep AUD in normal mode; 
1 : Reset AUD; 


AUDIF Soft Reset. Active High; 
0 : Keep AUDIF in normal mode; 
1 : Reset AUDIF; 


ADI Soft Reset. Active High; 
0 : Keep ADI in normal mode; 
1 : Reset ADI; 


AON INTC Soft Reset. Active High; 
0 : Keep AON INTC in normal mode; 
1 : Reset AON INTC; 


EIC Soft Reset. Active High; 
0 : Keep EIC in normal mode; 
1 : Reset EIC; 


EFUSE SOFT R | [14] EFUSE Soft Reset. Active High; 
ST 0 : Keep EFUSE in normal mode; 
1 : Reset EFUSE; 


AP WDG SOFT | [13] AP Watch Dog Soft Reset. Active High; 
RST 0 : Keep AP Watch Dog in normal 
mode; 
1 : Reset AP Watch Dog; 


AP TMRO SOFT | [12] AP TMRO Soft Reset. Active High; 
_RST 0 : Keep AP TMRO in normal mode; 
1 : Reset AP TMRO; 
AON ТМВ SOFT | [11] AON TMR Soft Reset. Active High; 
_RST 0 : Keep AON TMR in normal mode; 


1: Reset AON ТМВ; 


AP SYST Soft Reset. Active High; 
0 : Keep AP SYST in normal mode; 
1: Reset AP SYST; 


AON_SYST_SOF AON SYST Soft Reset. Active High; 
T_RST 0 : Keep AON SYST in normal mode; 
1: Reset AON SYST; 


KPD_SOFT_RST KPD Soft Reset. Active High; 
0 : Keep KPD in normal mode; 
1 : Reset KPD; 


0х0 РММЗ Soft Reset. Active High; 
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ШЕН Б | * — 
1: Reset PWM3; 


PWM2 SOFT А РУ/М2 Soft Reset. Active High; 

ST 0 : Keep РУ/М2 in normal mode; 
1 : Reset РУ/М2; 

PWM1 SOFT В |[5] PWM1 Soft Reset. Active High; 

ST 0 : Keep PWM! in normal mode; 
1 : Reset PWM1; 

PWMO SOFT В [4] 

ST 

GPIO SOFT RS |[3] 

1 

TPC SOFT RST 

FM SOFT RST 


PWMO Soft Reset. Active High; 
ADC SOFT RST 


0 : Keep PWMO in normal mode; 
1 : Reset PWMO; 

| Bi (зя | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 

Nm | m — 


RW S/G 0x0 GPIO Soft Reset. Active High; 
0 : Keep GPIO in normal mode; 
1 : Reset GPIO; 
| н 
reserved 
- reserved 


TPC Soft Reset. Active High; 


0 : Keep TPC in normal mode; 
1 : Reset TPC; 
x o 
ЕСІЛ À 
Reset | о | о | о | о | 


FM Soft Reset. Active High; 

0 : Keep FM in normal mode; 

1: Reset FM; 

ADC Controller Soft Reset. Active 
High; 

0 : Keep ADC Controller in normal 
mode; 

1 : Reset ADC Controller; 
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АРВ RST1 


Field Name Type Set Reset Description 
Clear Value 


ВЕ QA SOFT_ т 11 ВВ теле зыта” Calibration Soft Reset. Active 
High; 
0 : Keep BBLDO Calibration in normal 
mode; 
1 : Reset BBLDO Calibration; 


DCXO LC SOFT | [10] DCXO TMR Soft Reset. Active High; 
_RST 0 : Keep DCXO TMR in normal mode; 
1 : Reset DCXO TMR; 


AP TMR2 Soft Reset. Active High; 
0 : Keep AP TMR2 in normal mode; 
1: Reset AP TMR2; 


AP ТМР1 Soft Reset. Active High; 
0 : Keep AP ТМВ1 іп normal mode; 
1: Reset AP ТМВТ; 

Cortex-A7 Watch Dog Soft Reset. 
Active High; 

0 : Keep Cortex-A7 Watch Dog in 
normal mode; 

1 : Reset Cortex-A7 Watch Dog; 


AP TMR2 SOFT 
_RST 


AP_TMR1_SOFT 
_RST 


CA7_WDG_SOF 
T_RST 


AVSO Soft Reset. Active High; 
0 : Keep AVSO in normal mode; 
1 : Reset AVSO; 


DMC PHY Soft Reset. Active High; 
т : Keep ОМС РНҮ in normal mode; 
: Reset DMC PHY; 


GPU THMA SO GPU THMA SOFT RST 
FT RST 
a a ray МАБ SO | [2] 0x0 ARM_THMA_SOFT_RST 


THM_SOFT_RST | [1] THM Soft Reset. Active High; 
0 : Keep THM in normal mode; 
1 : Reset THM; 

PMU SOFT RST PMU Soft Reset. Active High; 
0 : Keep PMU in normal mode; 
1 : Reset PMU; 


7.10.1.5 APB RTC EB 


0x00000010 APB RTC EB (0x000380FF) APB RTC EB 
0x00001010 APB RTC EB SET APB RTC EB SET 


AVSO_ SOFT_RS 


Mo PHY_SOFT 


` _SOFT_RS AVS1 Soft Reset. Active High; 
0 : Keep AVS1 in normal mode; 
1 : Reset AVS1; 
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0x00002010 APB RTC EB CLR APB RTC EB CLR 


О ESTE REESE EG ROUES RH RS 


к Е 


So 


Field Name Set/ Reset Description 
Clear Value 


reserved 


BB_CAL_RTC_E 
B 


Reserved 


RTC Clock Enable of BB LDO 
Calibration. Active High; 


: : Disable RTC Clock; 
: Enable RTC Clock; 
0х1 АТС Clock Enable of DCXO TMR. 
Active High; 
2 : Disable RTC Clock; 
: Enable RTC Clock; 


0х1 АТС Clock Enable of АР ТМВ2. Active 
High; 
| : Disable RTC Clock; 


: Enable RTC Clock; 


0х1 АТС Clock Enable of АР TMR1. Active 
High; 
| : Disable RTC Clock; 
: Enable RTC Clock; 


GPU_THMA_RTC_AUTO_EN 


ARM_THMA_RTC_AUTO_EN 
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GPU THMA RT | [12] RW S/C 0х0 GPU THMA RTC EB 
C EB 
ARM THMA RT | [11] ARM ТНМА RTC EB 
C EB 


СА? WDG ВТС . RW S/C 0x0 RTC Clock Enable of Cortex-A7 Watch 
EB Dog. Active High; 
0 : Disable RTC Clock; 
1 : Enable RTC Clock; 
AP WDG АТС RTC Clock Enable of AP Watch Dog. 
EB Active High; 
0 : Disable RTC Clock; 
1 : Enable RTC Clock; 
EIC RTCDV5 EB RTC DIV5 Clock Enable of EIC. Active 
EIC RTC EB М 
АР TMRO ВТС |[5] 
ЕВ 
AON TMR RTC | [4] 
EB 


АТС Clock Enable of AP TMRO. Active 
High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 


0х1 ВТС Clock Enable of AON TMR. Active 
High; 
0 : Disable RTC Clock; 
1 : Enable RTC Clock; 
0х1 ВТС Clock Enable of AP SYST. Active 
High; 
0 : Disable RTC Clock; 
1 : Enable RTC Clock; 
0х1 АТС Clock Enable of AON SYST. 
Active High; 
0 : Disable RTC Clock; 
1 : Enable RTC Clock; 
0х1 ВТС Clock Enable of КРО SYST. 
Active High; 
0 : Disable RTC Clock; 
1 : Enable RTC Clock; 
0х1 АТС Clock Enable of Architecture. 
Active High; 
0 : Disable RTC Clock; 
1 : Enable RTC Clock; 


Note : This bit should be always 
asserted, unless in debug purpose. 


High; 
0 : Disable RTC DIV5 Clock; 
1 : Enable RTC DIV5 Clock; 
AP SYST RTC __ 
EB 
AON SYST ВТС 
_ЕВ 
КРО ВТС EB 


АТС Clock Enable of АР EIC. Active 
ARCH RTC EB 


High; 
0 : Disable ВТС Clock; 
1 : Enable RTC Clock; 
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7.10.1.6 REC 26MHZ BUF CFG 


0x00000014 REC 26MHZ BUF СЕС (0x00000011) REC 26MHZ BUF CFG 


0x00001014 REC 26MHZ BUF CFG SET iouis hr 


0x00002014 REC 26MHZ BUF CFG CLR c c: 


reserved 


| KENN 


NNEJEIJEIEJEJEJEIEIEIEJEREJEIEIERES 
| Nome | l || |... 


-- |: Е 


= | => x j| = = 


Set/CIr 


REC 26MHZ BUF CFG 


Field Name Type Set/ Reset Description 
Clear Value 


РЦ PROBE SE = 8] TIRE |е [ш [menes — PLL PROBE SEL 


Dese: [лю | [© Rees — — — — — ] 


REC 26MHZ 1 _ : 4] RW S/C 0х1 RF sinewave 26M clock receive buf1 
CUR SEL bias current select signal: 
1: 72uA 0: 360A 


ізгі [n | [oo [Ren  — | 
REC 26MHZ 0. RW S/C 0х1 RF sinewave 26M clock receive bufO 
CUR SEL bias current select signal: 
1: 720А 0: 360A 


7.10.1.7 SINDRV CTRL 


0x00000018 SINDRV CTRL (0x00000000) SINDRV CTRL 
0x00001018 SINDRV CTRL SET SINDRV CTRL SET 


0x00002018 SINDRV CTRL CLR SINDRV CTRL CLR 


| ви |з1 | зо | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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reserved 


Teserved SINDRV L 
VL 


— w. 


SINDRV_CTRL 


Field Name Type Set/ Reset Description 
Clear Value 
gus |Ro | [ш Ree — 
SINDRV LVL [ 4: 3] SINDRV LVL 


SINDRV СЫР M S/C SINDRV CLIP. MODE 
SINDRV_ ЕМА 5 ns — SINDRV. ENA SQUARE 


s t tT to tee 


7.10.1.8 ADA SEL CTRL 


_ ви [o [9o [3 [25 [77 |» [25 [2 [5 [2 [7 |» | [18 [7 [| 
Eme [m 77 7 


- Е 
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ADA SEL CTRL 


Field Name Type Set Reset Description 
Clear Value 
pua [no | | [Red — -— 


TW MODE SEL 0: work in W/G mode; 1: work in T/G 
mode 


EL 
EL 


7.10.1.9 VBC CTRL 


œ EE EE e e ee e r e 


VB 
AUD_INT_ C_AFIF 
reserved SYS SEL O INT SY 
= S SEL 


из — — ишш 
wj 


VBC_AD01 VBC_DA01 VBC_AD23 | VBC_AD01 VBC_DA01 
INT_SYS INT_SYS DMA_SY DMA_SY DMA_SY 
SEL S_SEL S_SEL 


VBC CTRL 
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Field Name Type Set Reset Description 
Clear Emm 


AUDIF СКО AU = — — | AUTO EN 
TO EN 

AUD INT. SYS S | [19:18] mm AUD INT SYS SEL 

EL 

VBC AFIFO INT |[17:16] | RW S/C 0х0 VBC AFIFO INT SYS SEL 
.SYS SEL 

VBC AD23 INT |[15:14] | RW S/C 0х0 VBC AD23 INT SYS SEL 
SYS SEL 

VBC АВ01 INT | [13:12] | RW S/C 0х0 VBC ADO1 INT SYS SEL 
SYS SEL 

VBC Рао! INT | [11:10] | RW S/C 0х0 VBC DAO1 INT SYS SEL 
SYS SEL 

VBC AD23 DMA RW S/C 0х0 VBC AD23 ОМА SYS SEL 
.SYS SEL 

VBC AD01_DMA |[7:6] | RW S/C 0х0 УВС_Аро1 РМА 5Ү5 SEL 
.SYS SEL 

VBC рА01 ОМА |[5:4] | RW S/C 0х0 VBC DAO1 ОМА SYS SEL 
.SYS SEL 

МВС INT СРО A | [3] RW S/C 0х0 VBC INT СРО ARM SEL 
RM SEL 

МВС INT CP1 A | [2] RW S/C 0х0 VBC INT CP1 ARM SEL 
RM SEL 

VBC DMA CPO |[1] RW S/C 0х0 VBC ОМА СРО ARM SEL 
ARM. SEL 

VBC ОМА CP1 RW S/C 0х0 VBC DMA CP1 ARM SEL 
ARM. SEL 


7.10.1.10 PWR CTRL 


Ten [э [o [5 [2s 7 2o [25 [s [5 [4 [7 [9 ] v [18 [ v [6 


reserved 
Type 
Set/Clr 


- reserved ЈЕ reserved 
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туре ем ем аи | ти | и 


PWR CTRL 


Field Name Type Set Reset Description 
Clear Value 


EIDEM БЕЛЕ NM е 
[ws sm |i mw sc oo [carts stop 
Lows STOP is — mw [зс |o [сто — — — — 
Dese: [лї [no | — |o [nes — — — — 


EFUSE BIST P [ 3] RW S/C 0x0 EFUSE BIST PWR ON 

WR ON 

FORCE DSI PH | [2] RW S/C 0х1 FORCE DSI PHY SHUTDOWNZ 
Y SHUTDOWNZ 

FORCE CSI PH | [1] RW S/C 0х1 FORCE CSI PHY SHUTDOWNZ 
Y SHUTDOWNZ 


барн Pp [rj sw sc [oo жене — — — — - 


7.10.1.11 TS CFG 


en o [3o [25 [25 [27 [29 [25 [2s [2 [2 [т [ [ә [18 [7 [18] 


reserved 


Ы; 277777 


А 
- reserved reserved reserved 
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| Туре | 


-EE шош 


Т5_СЕО 


Field Мате Туре беі/ Reset Description 
Clear Value 


Dese: ema no [oo Reemi — — — — —] 


С ИИ NN M c Nil 
D cid LM n i ЫЙ o OM 
gem Im ИИ 
Сый |е wd s NN 
peer јаман 
и 


ЕУЕМТАСК RES n и RESTARTREQ TS01 
ТАВТВЕО_Т$01 


EVENT RESTAR = mais 
TREQ_TS01 

EVENT. HALTRE німін ы EVENT HALTREQ 7501 

Q Т501 


7.10.1.12 BOOT MODE 


0x0000002C BOOT MODE (0x00000000) BOOT MODE 
0x0000102C BOOT MODE SET BOOT MODE SET 


0x0000202C BOOT MODE CLR BOOT MODE CLR 


Cen [s 925 [2 [2 [2 [ж] [5 [2] 9 | [19 [e [| [e 
мапе | не 


m reserved reserved reserved 
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Set/CIr 


BOOT MODE 


Field Name Type Set Reset Description 
Clear Value 


Deme: ena no [ [ш nes — — — — —] 


WPLL OVR FRE | [12] WPLL Over Frequency from 921.8M to 
Q SEL 12 


еземед — [ms [mo | [© [ше — — — — 


PTEST FUNC A RW S/C 0x0 PTEST FUNC ATSPEED SEL 
TSPEED SEL 

PTEST FUNC M Cie ew Function Test mode status. 
ODE 


Dee: [ый [no | [os Remi — — — — ——] 
Fuss promen Jia [RO БЕН БЕНЕН ГЕН ЕТТІГІЛІСІ — — | 


е а o B 
раи телна 
Mtr MP MON МИ 
pur ышыне ЛИ 


7.10.1.13 BB BG CTRL 


ICHEREIEIEIEZEIEIEIEJEIEREIEREIEZE] 


Е 
BB BG В 
reserved он а s BB LDO V 


| Туре | 
” — 
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| Bit |15|1а тз | 12 | п | 0] 9 | 8 | 7 | 6 | 5 fa 53 [2 [1 |o) 
BB BB BB BB 


BB LDO R 


EFCTRL reserved 


BB BG CTRL 


Field Name Type Set Reset Description 
Clear Value 


BB CON BG = кесетш _ TOP1 selftest ref voltage output 
enable 
0 (def) disable test ref voltage 
output 
1 enable test ref voltage 
output 


messer quus [и [so oo memes 7 — 


BB LDO V [19:16] “ж LDO output level 
(def) 0.9V 

um BG RBIAS E | [15] Internal generating current enable 
0 (def) disable int generating 
current 
1 enable int generating 
current 

BB- BG IEXT IB | [14] External current input enable 

B 0 (def) disable ext current input 
1 enable ext current 
input 


BB LDO REFCT | [13:12] a eo “| BB_LDO_REFCTRL 

RL 

BB LDO AUTO | [11] RW S/C 0х1 ВВ ІРО AUTO PD EN 
PD EN 

BB LDO SLP P | [10] RW S/C 0х1 ВВ LDO SLP PD EN 
D EN 

_ON 

_PD 


кое ТҮТІН [no | [© [кее — — — — ] 


BB_BG_AUTO P | [3] RW $/С 0х1 BB BG AUTO PD EN 
D EN 
. EN 
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ON 


PD 


7.10.1.14 CP ARM JTAG CTRL 


0x00000034 CP ARM JTAG CTRL (0x00000000) CP ARM JTAG CTRL 


0x00001034 СР ARM JTAG СТВІ SET EU EDU 


0x00002034 CP ARM JTAG CTRL CLR due "i 7 


| Bit |з | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | reserved 

KNEW 
с 
Rese | о | о | о | о|о|о|о|о|о|о | о|о| о | о оо 
| Bt |15|14 | 1з | 12 | 1 | ој о | в| у јо 5 | 4|з|2|1|0 


reserved CP ARM JTAG P 
IN SEL 
KHEN 
seveir | тт ~ _ 


СР ARM JTAG CTRL 


Field Name Type Set Reset Description 
Clear Value 


Dese: — mes [no | |е Reemi — — — — —] 


CP ARM JTAG | [2:0] RW S/C 0x0 CP_ARM_JTAG_PIN_SEL 
PIN_SEL 


7.10.1.15 PLL SOFT CNT DONE 


0x00000038 PLL SOFT CNT DONE (0x0000037F) PLL SOFT CNT DONE 


0x00001038 PLL SOFT CNT DONE SET о а 
0х00002038 PLL SOFT CNT DONE CLR а СНЕ РОНЕ 


| в |з1 | 30 | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
ШІ ен ПИ. 


reserved 


| > m 
EX |Ң |Ң |Ң ООО ООО ОИ 
Beset | о | о | о | о | о | о | о|о|о | о | о|о|о|о| ојо 
| ви |15|14 | 1з | 12 | 1 | пој o [o |7 [е | 5 |4|з|2 | 1] о] 
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- Е 


Set/CIr 


PLL SOFT CNT DONE 


Field Name Type Set Reset Description 
Clear Value 


Dese: — mu no [oo [nes — — — — —] 


XTLBUF1 SOFT RW S/C 0х1 XTLBUF1 count to stability by software. 
_ CNT DONE 
XTLBUFO SOFT RW S/C 0х1 XTLBUFO count to stability by software. 
_ CNT DONE 


freseved [л |o | [шю Reed  — y 
WIFIPLL2 SOFT RW S/C 0х1 WIFIPLL2 count to stability by 

. CNT DONE software. 

WIFIPLL1 SOFT | [5] RW S/C 0х1 WIFIPLL1 count to stability by 
СМТ DONE software. 

CPLL SOFT CN |[4] RW S/C 0х1 CPLL count to stability by software. 
T DONE 

WPLL SOFT CN |[3] RW S/C 0х1 WPLL count to stability by software. 
T DONE 

TDPLL SOFT C |[2] RW S/C 0х1 TDPLL count to stability by software. 
NT DONE 

DPLL SOFT CN | [1] RW S/C 0х1 DPLL count to stability by software. 
T DONE 

MPLL SOFT CN RW S/C 0х1 MPLL count to stability by software. 
T DONE 


7.10.1.16 DCXO LC REGO 


0x0000003C DCXO LC REGO (0x00000000) DCXO LC REGO 
0x0000103C DCXO LC REGO SET DCXO LC REGO SET 


0x0000203C DCXO LC REGO CLR DCXO LC REGO CLR 


| B |з1 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | v8 | 17 | 16 | 
| Мате SSS = SS 


reserved 


| 6 


Set/CIr 
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“ reserved 10 reserved 


= =- h 
СО 
мом | о | о | о ооо ооа оао ооо 


DCXO ІС REGO 


Field Name Type Set Reset Description 
Clear Value 
pra |n ПИ СИ ООО 


тоохоо пло is Ro | — oo [боб —  — — 
Пееме [тй [mo [ foo [nese — — — — — 


DCXO LC FLAG |[ 1] RW S/C 0x0 Clear DCXO LC flag. 
CLR 

DCXO LC ONT . um jaw qoe MAD Clear DCXO LC counter. 
CLR 


7.10.1.17 DCXO LC БЕСІ 


ICHEREIEIEIEZEIEJEIEJEIEREIEREIEZE] 
маме | CS 


DCXO LC CNT 


Type 


А ә 
[Reset | о | о | о | о |о | о o| o јо ооо ооо [| 
ДЕА ПИРА ия ава ЕЛЕБИ ЕЕ S] 


DCXO LC CNT 


[төте 
w o KM 
вези [a JoJo ере С С О С ОС О С СОС ОС С 


DCXO LC БЕСІ 


Field Name Type Reset Description 
Value 


DCXO LC смт ||31:0] [во |00  |DCXOLC counter. 


7.10.1.18 AON CHIP. ID 


0x000000FC AON CHIP ІП (0х8730В000) AON CHIP ID 
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ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІРДЕЛЕЛЕЛЕЛЕ 
СИТНИ 


ЕСС REE ЕЛ ИЕЛ Е ВЕС pea 


АОМ СНІР 1р 
с S S ЗЕНОН 
ІІ ЕН ЕЕНЕНЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕЛ 


AON CHIP ID 


Field Name Type Reset Description 
Value 
AON CHIP ID [31: 0] 0x8730 | Chip ID 
B000 


7.10.1.19 MPLL CFG 


ви [o о [2 [2 o [s [25 [2 [а [2 [57 | » [| [в [7 [15] 


res 
MPLL REF MPLL IBIA 
reserved IN егу MPLL LPF reserved s 


pe] w _| m | ~ | 
ШІН ЕЛЕПЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕНЕНЕН 


reserved MPLL N 


ЕГІН — m 8 " 
вези [o Jo о а | ере ере in 


MPLL CFG 


Field Name Type Reset Description 
Value 


ewe: |р mo oo [nes — — — — — — ——] 


MPLL REFIN [25:24] | RW 0x3 MPLL reference clock input control bits: 
2'b00: 2M (26MHz/13) 
2'b01: 4M (26МН2/6.5) 
2'b10: 13M (26МН2/6.5) 
2'b11: 26M 


Deer Ex [Ro [б Rees — — — — — — — 
Dese: [пз [no oo [ме — — — — 
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MPLL fedback divider. To Configure MPLL 
Frequence is "MPLL_N" * "MPLL_REFIN"; 


7.10.1.20 DPLL_CFG 


C [o [9o [5 [25 [7 29 5 [4 [5 T2 [7 [9 [| 6 [ v [56] 


res 
DPLL REF DPLL IBIA 
reserved IN егу DPLL LPF reserved s 


ШІЕЕЛЕЛЕЛЕЛЕШЕЛЕНЕЛЕДЕЛЕЛЕНЕНЕЛЕНЕН 


reserved DPLL N 


те | — => — | 
Preset О | и С ОС С С С ОС СЗ 


DPLL CFG 


Field Name Type Reset Description 
Value 


Dese: — ms no oo [nes — — — — — — 


DPLL REFIN [25:24] | RW 0x3 DPLL reference clock input control bits: 
2'b00: 2M (26МН2/13) 
2'b01: 4M (26МН2/6.5) 
2'b10: 13M (26МН2/6.5) 
2'b11: 26M 


eseve [Es Ro aa 
DPLL charge pump current control bits. 


DPLL N [10: 0] RW 0x29 DPLL fedback divider. To Configure DPLL 
Frequence is "DPLL N"* DPLL REFIN; 


7.10.1.21 TDPLL CFG 


ви [o Го [= |» o [s [25 [2 [з [2 [т | » [лә [в [зт [15] 


(о w __ те 


res 
reserved тоғын | orv TDPLL_LPF reserved | 7578! 
b A AS 
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m ә Е Е CE 


w) н 
res С e а О ере С СЗ T 


TDPLL CFG 


Field Name Type Reset Description 
Value 


eei “|р mo [oo [nes — — — — — — —] 


TDPLL REFIN [25:24] | RW 0x3 TDPLL reference clock input control bits: 
2'b00: 2M (26MHz/13) 
2'b01: 4M (26МН2/6.5) 
2'b10: 13M (26МН2/6.5) 
2'b11: 26M 


[eed ____] Ro oo [вымя — — 
TDPLL charge pump current control bits. 


TDPLL N [10: 0] RW 0x1D TDPLL fedback divider. To Configure TDPLL 
Frequence is "TDPLL N" * TDPLL_REFIN; 


7.10.1.22 CPLL CFG 


ви Ги [з [2 |» Tr [s [25 [2 [з [2 [т | » [| [те [зт [15] 


res 
PLL REF PLL IBIA 
reserved c = erv CPLL_LPF reserved G s 


CPLL CFG 


Field Name Type Reset Description 
Value 


[eu [mme qe [mew 7000000 


CPLL REFIN [25:24] CPLL reference clock input control bits: 
2'b00: 2M (26MHz/13) 
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2501: 4M (26МН2/6.5) 
21010: 13M (26MHz/6.5) 
2'b11: 26M 
mj no os [жее —  —  — — 
CPLL LPF [22:20] CPLL LPF resistor & cap control bits. 


ms [no oo Reewi O  É 
CPLL IBIAS [17:16] CPLL charge pump current control bits. 
[о oo [Reseed 


CPLL N [10: 0] RW 0x18 CPLL fedback divider. To Configure CPLL 
Frequence is "CPLL N"* CPLL REFIN; 


7.10.1.23 WIFIPLLO CFG 
0x00003010 WIFIPLLO CFG (0x03200021) WIFIPLLO CFG 


| BM | st | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | те | 17 |16 


гез 
WIFIPLL1_ WIFIPLL1 I 
reserved REFIN erv WIFIPLL1_LPF reserved BIAS 


ШЕН ГІ: рю | x | 
ви | | ма | па | 2 | м С о е | ее |+ |» е СС 


reserved WIFIPLL1 N 


о w 


WIFIPLLO_CFG 


Field Name Type Reset Description 
Value 


Tena ea mo oo ЕСО 


WIFIPLL1_REFIN | [25:24] | RW 0x3 WIFIPLL1 reference clock input control bits: 
2'b00: 2M (26МН?/13) 
2'b01: 4M (26МН//6.5) 
2'b10: 13M (26МН2/6.5) 
2'b11: 26M 


Leser — Ex [no foo [Resenes — — — — — — 
Dese: — [пз [no oo [ше — -— 
еземеа fosan | во bo ООО 


WIFIPLL1 N [10: 0] RW 0x21 WIFIPLL1 fedback divider. To Configure 
WIFIPLL1 Frequence is "WIFIPLL1 N"* 
WIFIPLL1 REFIN; 
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7.10.1.24 WIFIPLL1 CFG 


ШІН ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕСІ 


res 
WIFIPLL2_ WIFIPLL2 I 
reserved REFIN + WIFIPLL2_LPF reserved BIAS 


reserved 


ЕГЕ 
we) o 
ен | e С С С С [o [o [e | 


WIFIPLL1 CFG 


Field Name Type Reset Description 
Value 


eme: “|р mo oo [nes — — — — — — —] 


WIFIPLL2 REFIN | [25:24] | RW 0x3 WIFIPLL2 reference clock input control bits: 
2'b00: 2M (26МН2/13) 
2'b01: 4M (26МН2/6.5) 
2'b10: 13M (26МН2/6.5) 
2'b11: 26M 


eseve [Es [ro oo Реса 7 
reserved [noa |Ro [oo Реса | 
WIFIPLL2 charge pump current control bits. 


WIFIPLL2 N [10: 0] RW 0x24 WIFIPLL2 fedback divider. To SP 
WIFIPLL2 Frequence is "WIFIPLL2 
WIFIPLL2 REFIN; 


7.10.1.25 WPLL CFGO 


Е) 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІЕЕЛЕДЕІЕЕЛЕЛЕ 


res 
WPLL REF WPLL IBIA 
reserved e erv WPLL LPF reserved s 


reserved 


ЕГЕ 
we) o 
к=» | e e С С С [o [o СЗ 
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WPLL CFGO 


Field Name Type Reset Description 
Value 


Teena вае |no foo [ше — — — — — —— 


WPLL REFIN [25:24] | RW 0x3 WPLL reference clock input control bits: 
2'b00: 2M (26MHz/13) 
2'b01: 4M (26МН2/6.5) 
2'b10: 13M (26МН2/6.5) 
2'b11: 26M 


[wee Es mo [б [nes — — — — — —] 
эмее _____| очај no [oo [nes — 
feseved |в no [oo [nes _ | 


7.10.1.26 WPLL CFG1 
0x0000301C WPLL CFG1 (0x72372463) WPLL CFG1 


| вт |з1 | зо | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
ме „з. C a — — 


WPLL KINT 


=: WPLL КІМТ P is D WPLL NINT 


| Туре | 


WPLL CFG1 


Field Name Type Reset Description 
Value 
WPLL. KINT [81:12] 0x7237 | WPLL modulator Kint 
2 


[wes f [no [os [nes — — — — — — —] 


WPLL DIV S [10] RW 0х1 PLL feedback divider select signal: 
0: integer divider 
1: fractional divider 


изну [ж [RW [© Reses — — — — — —] 
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WPLL MOD EN WPLL modulator mod en 
WPLL SDM EN |[6] [Rw joi | WPLL modulator sdm en 


WPLL. NINT [ 5:0] WPLL modulator Nint 


7.10.1.27 AON CGM CFG 
0x00003020 AON CGM CFG (0x00000000) AON CGM CFG 


| вт |з1 | зо | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


PROBE ска ОМ AUX2. СКО DIV AUX1_CKG_DIV AUX0_CKG_DIV 


PROBE_CKG_SEL AUX2_CKG_SEL AUX1_CKG_SEL AUX0_CKG_SEL 


AON_CGM_CFG 


Field Name Type Reset Description 
Value 
PROBE_CKG_DI | [31:28] Probe Clock Division Configure. 
V 


AUX2 ска DIV | [27:24] Аих2 Clock Division Configure. 
AUX1 ска DIV | [23:20] Aux1 Clock Division Configure. 
AUXO ска DIV | [19:16] Aux0 Clock Division Configure. 


PROBE СКО SE | [15:12] Same as Аих0 Definiation. 
L 


AUX2 СКО SEL | [11: 8] Same as Аих0 Definiation. 
Same as Аих0 Definiation. 


AUX1 СКО SEL | [7:4] 


| 

AUXO CKG SEL |[3:0] RW 0x0 Aux0 Clock Source Selection: 
4'b0000 : 32K 
4'50001 : 26M (RFO) 
4'b0010 : 26M (RF1) 
4'50011:48M (TDPLL) 
4'b0100 : 52M (CPLL) 
4'b0101 : 51.2M (WPLL) 
4'b0110 : 37.5M (MPLL) 
4'b0111 : 40M (WIFIPLL1) 
4'b1000 : 66M (DPLL) 
4'b1001 : 40M (WIFIPLL2) 


7.10.1.28 CPO ADDR REMAP CTRLO 


0x00003024 СРО ADDR REMAP CTRLO (0x76543210) Ба ed 
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| Bt |з1 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | СРО ADDR B7 REMAP СРО ADDR B6 REMAP CPO ADDR B5 REMAP CPO ADDR B4 REMAP 
RW 


RW 


| Name | СРО ADDR B3 REMAP СРО ADDR B2 REMAP CPO ADDR B1 REMAP CPO ADDR BO REMAP 


ДО mel. wel JD. omnl. we | 
HEA ECO  EREREREN » | о | • | с 


CPO ADDR REMAP CTRLO 


Field Name Type Reset Description 
Value 

СРО ADDR B7 | [31:28] | RW 0x7 СРО ADDR B7 REMAP 

REMAP 

СРО АРОН B6. [27:24] СРО ADDR B6 REMAP 
AP 

СРО. ADDR_ B5_ | [23:20] pope СРО ADDR B5 REMAP 

CPO АРОН B4 | [19:16] MM LUN СРО ADDR B4 REMAP 

СРО ADDR B3 | [15:12] СРО ADDR ВЗ REMAP 

REMAP 

СРО АРОН B2. [11: 8] СРО ADDR B2 REMAP 
АР 


СРО ADDR B1 |[7:4] RW 0x1 CPO ADDR B1 REMAP 


CPO АРОН BO. Ізі бе | СРО ADDR BO REMAP 


7.10.1.29 CPO ADDR REMAP CTRL1 


0x00003028 СРО ADDR REMAP CTRL1 (0x00001F88) 


| B |з1 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
| ne = SS 


reserved 
Type m j 


СРО_АООВ_ВЕМАР_СТ 
RL1 


E mE 
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DS “ ПСК | м СОНИ | м | м | м | | N| 
= [ob [oe [oe [ae 


|- _. 
| Reset ___________ КЕШЕН ам 


CPO ADDR REMAP CTRL1 


Field Name Type Reset Description 
Value 


э [no oo [Reseed — — — — — — — 
CPO PUB IRAM [12] RW 0х1 СРО PUB IRAM B8 PROT ЕМ 
B8 РНОТ ЕМ 

CPO PUB IRAM [11] RW 0х1 СРО PUB IRAM B7 PROT ЕМ 
B7 PROT EN 

CPO PUB IRAM [10] RW 0х1 CPO PUB IRAM B6 PROT EN 
B6 PROT EN 

CPO PUB IRAM RW 0х1 CPO PUB IRAM B5 PROT EN 
B5 PROT EN 

CPO PUB IRAM RW 0х1 СРО PUB IRAM B4 PROT ЕМ 
B4 PROT EN 

CPO PUB IRAM [ 7] RW 0х1 CPO PUB IRAM B3 PROT ЕМ 
B3 РНОТ ЕМ 

CPO PUB IRAM RW 0x0 CPO PUB IRAM B2 PROT EN 
B2 РНОТ ЕМ 

CPO PUB IRAM [ 5] RW 0x0 CPO PUB IRAM B1 PROT EN 
B1 PROT EN 

CPO PUB IRAM [4] RW 0x0 CPO PUB IRAM BO PROT EN 
BO РНОТ EN 

СРО ADDR B8 | [3: 0] RW 0x8 CPO ADDR B8 REMAP 
REMAP 


7.10.1.30 CP1 ADDR REMAP CTRLO 


0x0000302C CP1 ADDR REMAP CTRLO (0x10876543) А и. ст 


ИТИЕЛЕЗЕЗЕЗЕАЕЗЕЗЕЗЕЗЕЗЕЛЕЗЕЗЕЗЛЕЗЕЗ 


CP1 ADDR B7 REMAP CP1 ADDR B6 REMAP CP1 ADDR B5 REMAP CP1 ADDR B4 REMAP 


CP1 ADDR REMAP CTRLO 


[FieldName [в | Type [Res | бы | 
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=== ae 


— — _ADDR_B7__ | [81:28] и _ADDR_B7_REMAP 
REMAP 
CP1 ADDR B6  |[27:24] CP1 ADDR B6 REMAP 
REMAP 
CP1 ADDR B5 | [23:20] | RW 0x8 CP1 ADDR B5 REMAP 
REMAP 
CP1 ADDR B4 |[19:16] | RW 0х7 CP1 ADDR B4 REMAP 
REMAP 


CP1 ADDR B3 | [15:12] | RW 0x6 CP1 ADDR B3 REMAP 
REMAP 
CP1 ADDR B2 |[11:8] RW 0x5 CP1 ADDR B2 REMAP 
REMAP 
CP1 ADDR B1 |[7:4] RW 0х4 CP1 ADDR B1 REMAP 
REMAP 
CP1 ADDR BO |[3:0] RW 0x3 CP1_ADDR_BO_REMAP 
REMAP 


7.10.1.31 CP1 ADDR REMAP CTRL1 


0x00003030 CP1 ADDR REMAP CTRL1 (0x00001C72) disi ci ЕАН 


KNEJEIJEIEIEIEJEIEJEJEIEIEIEIEIEAE 
| кате = ТОЕ 


reserved 
Type 


ШЕ m 


Cue | èë we [oe [m we [e [e С ви 
ese bo о e ОС С С С С ЕЕ: С ИСЗ 


CP1 ADDR REMAP CTRL1 


Field Name Type Reset Description 
Value 


ewe: [Dr no [oe [nes — — — — — — —] 


CP1 PUB IRAM | [12] RW 0х1 CP1 PUB IRAM B8 РНОТ ЕМ 
.B8 PROT EN 
CP1 PUB IRAM | [11] RW 0х1 CP1 PUB IRAM B7 РНОТ ЕМ 
. B7 РНОТ EN 


CP1 PUB IRAM | [10] CP1 PUB IRAM B6 PROT EN 
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РЕБ EN НН тесте 


CPI. PUB_IRAM —— s= PUB IRAM B5 PROT EN 
_В5 PROT EN 
CP1 PUB IRAM CP1 PUB IRAM B4 PROT EN 
. BA PROT EN 
CP1 PUB IRAM |[7] RW 0x0 CP1 PUB IRAM B3 PROT EN 
. B3 PROT EN 


CP1 PUB IRAM RW 0х1 CP1 PUB IRAM B2 РНОТ ЕМ 
. B2 PROT EN 

CP1 PUB IRAM |[5] RW 0х1 CP1 PUB IRAM B1 РНОТ ЕМ 
. B1. PROT EN 

CP1 PUB IRAM |[4] RW 0х1 CP1 PUB IRAM ВО РНОТ ЕМ 
. BO PROT EN 

CP1 ADDR B8 |[3:0] RW 0x2 CP1 ADDR B8 REMAP 
REMAP 


7.10.1.32 CP2 ADDR REMAP CTRLO 


0x00003034 CP2 ADDR REMAP CTRLO (0x43210876) МН REMAP_CT 


| вт |з1 | зо | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


CP2 ADDR B7 REMAP CP2 ADDR B6 REMAP CP2 АРОН B5 ВЕМАР CP2 ADDR B4 REMAP 


CP2 ADDR B3 REMAP CP2 ADDR B2 REMAP CP2 ADDR B1 REMAP CP2 ADDR B0 REMAP 


RW 


w | RENE ___ 


CP2 ADDR REMAP CTRLO 


Field Name Type Reset Description 
Value 

CP2 ADDHR B7 | [31:28] | RW 0x4 СР2 ADDR B7 REMAP 
REMAP 

CP2 ADDHR B6 | [27:24] | RW 0x3 CP2_ADDR_B6_REMAP 
REMAP 

CP2 ADDR B5 | [23:20] | RW 0x2 CP2 ADDR B5 REMAP 
REMAP 


CP2 ADDR B4 | [19:16] | RW 0х1 CP2 ADDR B4 REMAP 
REMAP 
CP2 ADDR B3 | [15:12] | RW 0x0 CP2_ADDR_B3_REMAP 
REMAP 
CP2 ADDR B2 | [11: 8] RW 0x8 CP2_ADDR_B2_REMAP 
REMAP 
CP2 ADDR B1 | [7:4] RW 0х7 CP2 ADDR B1 REMAP 
REMAP 
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CP2 ADDR BO | [3:0] RW 0x6 CP2 ADDR B0 REMAP 
REMAP 


7.10.1.33 CP2 ADDR REMAP CTRL1 


0x00003038 CP2 ADDR REMAP СТР! (0x000003F5) СРЕ: i i a ст 


ИЛИ ра Га Га Г Гая [а я а Га Г [9 в [7 
None ме SS 


reserved 
Type 


НЕ um 


Cue ë we [oe [m [we E ти ры [м 
ese Баа. 80 8 


CP2 ADDR REMAP CTRL1 


Field Name Type Reset Description 
Value 


prp [no [oo [nese — — — — — — — 
CP2 PUB IRAM [12] RW 0x0 CP2 PUB IRAM B8 PROT EN 

B8 РНОТ ЕМ 

CP2 PUB IRAM [11] RW 0x0 CP2 PUB IRAM B7 PROT EN 

B7 PROT EN 

CP2 PUB IRAM [10] RW 0x0 CP2 PUB IRAM B6 PROT EN 

B6 PROT ЕМ 

CP2 PUB IRAM RW 0х1 CP2 PUB IRAM B5 PROT ЕМ 

B5 PROT EN 


CP2 PUB IRAM RW 0х1 CP2 PUB IRAM В4 РНОТ ЕМ 
. BA PROT ЕМ 

CP2 PUB IRAM |[7] RW 0х1 CP2 PUB IRAM B3 РНОТ ЕМ 
. B3 РНОТ EN 

CP2 PUB IRAM RW 0х1 CP2 PUB IRAM B2 РНОТ ЕМ 
. B2 PROT EN 

CP2 PUB IRAM | [5] RW 0х1 CP2 PUB IRAM B1 РНОТ ЕМ 
. B1 PROT EN 

CP2 PUB IRAM |[4] RW 0х1 CP2 PUB IRAM ВО PROT EN 
. BO PROT EN 

CP2 ADDR B8 | [3:0] RW 0x5 CP2 ADDR B8 REMAP 
REMAP 
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7.10.1.34 lO DLY CTRL 


Cen [s | о |» [2 [2 [25 [25 23 [2 [2] | 2 [з [пе [зт [15. 
ru rr rr 


KS а 
ПЕ грр 


reserved 


ЛИ АЕ e arao pee eje ДЕС Е ЕЕ pe 
| Мате | шеша | CLK_CCIR_DLY_SEL CLK_CP1DSP_DLY_SEL CLK_CPODSP_DLY_SEL 
Te Tw Tw 


IO рҮ CTRL 


Field Name Type Reset Description 
Value 


CLK CCIR_DLY_ | [11:8] se [ee [ene _ CLK CCIR DLY SEL 
Si SO D posue SE CLK CP1DSP DLY SEL 
CLK CPODSP_ D E RN CLK CPODSP DLY SEL 


7.10.1.35 АР WPROT EN 


ви [o [ој |» o [5 [25 [25 [о [2 [7 | » | о [| [ [5 
эе СО 


AP AWADDR WPROT EN 
те | ж(/ | 


| Мате | AP. AWADDR WPROT. ЕМ 
Type 


AP WPROT EN 


Field Name Type Reset Description 
Value 


AP AWADDR W | [31: 0] RW 0x0 AP_AWADDR_WPROT_EN 
PROT_EN 
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7.10.1.36 СРО WPROT EN 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛІЕІЕДЕЛЕЛЕЛЕЛЕ 
| Мате | CPO AWADDR WPROT ЕМ 
LCYERERERKEREREREREREREREREREREREREN 


ШЕЛ ЗЕЛ 4 Е EE RO REC ERE IR ЕЕЕ ЕЗ 


СРО AWADDR WPROT EN 


Pel PPP PPP PP PPP PP 


CPO WPROT EN 


Field Name Type Reset Description 
Value 

CPO AWADDR _ | [31: 0] RW 0x0 CPO AWADDR WPROT EN 

WPROT EN 


7.10.1.37 CP1 WPROT EN 


ICHEREIEIEIEZEIEIEIEIEIEREIEIEJEZKE] 
| Name | CP1 AWADDR WPROT EN 

eel PPP Pp) PP Ppp 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


CP1 AWADDR WPROT ЕМ 


mosses se [o [o 


CP1_WPROT_EN 


Field Name Type Reset Description 
Value 

CP1_AWADDR_ |[31:0] RW 0x0 CP1 AWADDR WPROT EN 

WPROT EN 


7.10.1.38 CP2 WPROT EN 


ICHEREIEIEIEZEIEIEIEIEIEREIEREJEZKE] 


CP2 AWADDR WPROT EN 
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|нем|9|9|9|9|9|9|9|9|9|9|9|9|9|9|9|0| 
er ЕЛЕЛЕНЕЛЕЛЕЛЕНЕНЕЛЕЛЕЛЕШЕЛЕНЕЛЕН 


CP2 AWADDR WPROT ЕМ 


Peel PPP PPP PP PPP PPP 


CP2_WPROT_EN 


Field Name Type Reset Description 
Value 

CP2_AWADDR__ | [31: 0] RW 0х0 CP2 AWADDR WPROT ЕМ 

WPROT EN 


7.10.1.39 PMU RST MONITOR 


ви [o [з [2 [o [2s [25 [25 [аз [2 [ | » [лә [те [зт [15] 


PMU RST MONITOR 


Peel | | TP > tp Prt. ft 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕНЕН 


PMU RST MONITOR 


вези [o [о Ро оре el lll tie 


РМО RST. MONITOR 


Field Name Type Reset Description 
Value 
РМО RST MONI | [81: 0] РМО ВЅТ MONITOR 
ТОВ 


7.10.1.40 ТНМ RST. MONITOR 


ви [o [з [2 [2 [2 [25 [25 [а [2 [т | » [лә [18 [| [15] 


THM RST MONITOR 


m ла зла | о 


THM RST MONITOR 


Peel PPP PPP PP PPP PPP 
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THM RST MONITOR 


Field Name Type Reset Description 
Value 


THM RST MONI | [81: 0] THM RST MONITOR 
TOR 


7.10.1.41 АР RST MONITOR 


ви Ги [з [2 [2 T [2s [25 2 T [2 [т | » [лә [| [| [15] 
| Name | AP. RST. MONITOR 
Ed Ee ЕЕЕ ЕЕЕ ЕЕ 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
| Name | AP. RST. MONITOR 
Peel PPP PPP PP PPP PPT 


AP_RST_MONITOR 


Field Name Type Reset Description 
Value 
AP RST MONIT | [31: 0] АР Н5Т MONITOR 
OR 


7.10.1.42 СА? RST MONITOR 


Сэ o [9o [29 [2 [27 [29 [25 [2s [22 2 [т [ж [ә e [7 [в 
| Name | CA7 RST MONITOR 
LIERKRERERERERERERERERERERERERERES 


CA7 RST MONITOR 


LINSEREREREREREREREREREREREREREREN 


ШМЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕШЕЛЕЖЕНЕЯ 


САТ RST MONITOR 
Field Name Type Reset Description 
Value 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 805 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(СЗ SPREADTRUM | SC7731G/SC8731G Device Specification 


СА? RST MONI | [81: 0] САТ RST MONITOR 
TOR 


7.10.1.43 BOND OPTO 


ви Ги [з [ж] [т [ж] [и [аз [е [т | » [лә [те [зт [15] 


BOND OPTIONO 
rese |o грр 
ШІШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


BOND OPTIONO 


ЕГЕ 
m | m 
Peel DP PP PPP) PPP ppt 


BOND OPTO 


Field Name Type Reset Description 
Value 


BOND OPTIONO | [31: 0] Bonding options аш Write 
Address-32'h402E 00В4 
BIT[O]: 1--ЈТАӘ 5. 0--JTAG enable 
BIT[1]: Reserved 
BIT[2]: 1--Secure boot enable 0--Ѕесиге boot 
disable 
BIT[3]: Reserved 
BIT[4]: 1-- Disable TD 0-- Enable TD 
BIT[5]: 1-- Disable W 0-- Enable W 
BIT[6]: 1— A7 1 core(Core1/2/3 power off) O— 
A7 more than 1 core 
BIT[7]: 1-- A7 2 core(Core2/3 power off) 
0--A7 4 core 
BIT[8]: 0--GPU 2 core 1--GPU 1 core 
BIT[10:9]: reserved 
BIT[11]: 0—ADI interface 1—12C interface 
BIT[31:12]: reserved 


7.10.1.44 BOND OPT1 


Li [s 9o] [29 [2 [25 [25 s [5 [2] 8 ЕЈ [ o | e [ v [15. 
СС ООО 


BOND OPTION1 


LOGER NNNM 
Peel [Ре РГ фр 
ШІИЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
ruw—sv Y s 


BOND_OPTION1 
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BOND OPT!1 


Field Name Type Reset Description 
Value 


BOND OPTION! | [31: 0] 0x0 Bonding options status; Write 
Address-32'h402E 00B8 
ВІТ[0]: 1--JTAG enable 0--УТАС disable 
BIT[31:1]: reserved 
Note: jtag enable = ~bond_optionO[0] | 
bond option1[O0]; 


7.10.1.45 RES REGO 
0x00003068 RES REGO (0x00000000) 


| / RES-REGO | 
| вт |з1 | зо | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
me ANY 


RES REGO 


м 


ww— s ss 
[Reset | о | о | о | о beo ооо ао оо ооо [о | 
| ви [use | 1з | 12 | 1 | пој o | в |7 | 6 sa aa | 1] о] 
| Мате POs Rt 


RES REGO 


м 


RES REGO 


Field Name Type Reset Description 
Value 


RES REGO [31: 0] RW 0x0 Reserved registers. 
[0] ext xtlO comb en: when "1", enable pad input 
EXT XTL ENO to control XTL 
[1] ext хїї comb en: when "1", enable pad input 
EXT XTL ЕМІ to control XTL 
[2] ext xtl2 comb en: when "1", enable pad input 
EXT XTL EN? to control XTL 
[3] ext xtl3 comb en: when "1", enable pad input 
EXT XTL ENG to control ХТ. 
[4] xtlbufí comb en: enable extrnal XTLBUF 1 
control comb 
[5] xtlbuf2 comb en: enable extrnal XTLBUF2 
[6] xtlbuf comb pol sel: xtlbuf comb poly 
selection 
[7] ana int pol sel: ana int poly selection 
[8] bb bg auto en: BB bandgap auto control 
enable 
[9] bb Ido auto en: BB LDO auto control enable 
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7.10.1.46 RES_REG1 


ШІШЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕНЕЛЕЛЕСІЕЛЕЛЕ 
LOGER RN 


me | m T] 
а NR EAEE 


RES_REG1 


RES_REG1 


ЕЛЕНЕНЕЛЕНЕЕЕНЕНЕНЕЛЕЕЕЕКШЕНЕНЕЛІН 


RES_REG1 


Field Name Type Reset Description 
Value 


RES_REG1 [31: 0] Reserved registers. 


7.10.1.47 MPLL CFG1 


Li [o 9o [29 25 [77 2 [25 [2s 28 [2 | [ж [6 e [ КО 


MPLL KINT 


res 
- MPLL KINT MPLL RSV MPLL ММТ 
em 


=— E= 
EREN 


MPLL CFG1 


Field Name Type Reset Description 
Value 
MPLL. KINT [81:12] 0x2762 | MPLL modulator Kint 
7 


Leser fn [Ro [б [ns — — — — — — — 


MPLL DIV S [10] RW 0х1 PLL feedback divider select signal: 
0: integer divider 
1: fractional divider 
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MPLL MOD EN MPLL modulator mod en 


MPLL SDM EN |[6] |w |[охт _ | MPLL modulator sdm en 
MPLL. NINT [5: 0] MPLL modulator Nint 


7.10.1.48 DPLL CFG1 


m [o [o p [ [7 [5 5 ЕЕЗ ЕЕЕ | v6] 


DPLL KINT 
w) С ОО 
ггг 
BCHIQUTLITICICIERERERESERERERETERES 


res 
= DPLL КІМТ DPLL RSV DPLL NINT 


= So 
ЕНИ ИЕ ce 


DPLL CFG1 


Field Name Type Reset Description 
Value 
DPLL_KINT ШЕЕ DPLL modulator Kint 
pee ш [o 00 С — 


DPLL DIV S T PLL feedback divider select signal: 
0: integer divider 
1: fractional divider 


ote LUDERE T on cR — 
[BELL Sow_EN [rp [mr [mo [BPLL mediates an — — — 


7.10.1.49 TDPLL CFG1 


ШЛИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕЛЕЛІЕІ 
Due — — эът= T 


TDPLL KINT 


RW 
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TDPLL CFG1 


Field Name Type Reset Description 
Value 
TDPLL KINT [81:12] 0x89D8 | TDPLL modulator Kint 
A 


кеме — [m] Ro foo [nese — — — — — — —— 


TDPLL DIV S [10] RW 0х1 PLL feedback divider select signal: 
0: integer divider 
1: fractional divider 


TDP ASy [res [mw [oo Reses o 
ou sow EN [te [RW [oc | тори пова 


7.10.1.50 CPLL CFG1 


ICHEREIEIEIEZEIEIJEIEJEIEREIEIEJEZKE] 


CPLL KINT 


res 
- CPLL KINT CPLL RSV CPLL NINT 
e 


ne PEL RES сок RI m жал 


CPLL СЕСІ 


Field Name Type Reset Description 
Value 


CPLL KINT [81:12] CPLL modulator Kint 


m [mo oo [memes — —  — — — —] 
CPLL РМ S [10] PLL feedback divider select signal: 
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0: integer divider 
1: fractional divider 


Си fea [mw 7: [Resevedbis — — — — — —— 


CPLL MOD EN CPLL modulator mod en 
CPLL SDM EN |[6] |w joo | CPLL modulator sdm en 
CPLL. ММТ [ 5: 0] CPLL modulator Nint 


7.10.1.51 WIFIPLL1 CFG1 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛІЕІРДЕЛЕЛЕЛЕЙЕ 
ruwan 


WIFIPLL1_KINT 


Type 


RW 
ЕСІ ° EEEO ЕЕЕ —— Чы 
| ЖЕЛЕ ЕЛ ЕЕ EC С Е e | ва ИЕН ICH 


и | WIFIPLL1 KINT ше = - WIFIPLL1_NINT 


| Type | 


_ w jej wl - | 
E EO на DODA. 


WIFIPLL1  CFG1 


Field Name Type Reset Description 
Value 
WIFIPLL1 KINT | [81:12] КУ [opes WIFIPLL1 modulator Kint 
D9 


[mu ип pe qe [mew 7 


WIFIPLL1 DIV S - PLL feedback divider select signal: 
0: integer divider 
1: fractional divider 


LITE iral im Ter сан WIFIPLL1 modulator mod en 
EN 
WIFIPLLT SDM _ us au WIFIPLL1 modulator sdm_en 
EN 


WIFIPLL1 NINT | [5: 0] WIFIPLL1 modulator Nint 


7.10.1.52 WIFIPLL2 CFG1 


m [o [9o [3 [2 [7 [25 [25 [4 [5 а [т [9] [18 | v [в 
C 


WIFIPLL2_KINT 
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RW 


res 
WIFIPLL2. KINT o | WIRES. = = WIFIPLL2_NINT 
RSV 
р |м. 


2 EN EN 
a С 


WIFIPLL2_CFG1 


Field Name Type Reset Description 
Value 
WIFIPLL2 KINT | [31:12] 0хЕС4 WIFIPLL2 modulator Kint 


таға Ти [ro e 5 — — — — — 


WIFIPLL2 DIV S T RW PLL feedback divider select signal: 
0: integer divider 
1: fractional divider 

WIFIPLL2 RSV |[9:8] |RW |охо | Reseved bits 


WIFIPLL2 MOD _ WIFIPLL2 modulator mod en 
EN 
WIFIPLL2. SDM _ 1 [RW МАМА WIFIPLL2 modulator ѕат en 
EN 


WIFIPLL2 NINT | [5:0] WIFIPLL2 modulator Nint 


7.10.1.53 AON QOS CFG 


ви Ги [so] |» [2 [s [25 ЕЕ [2 [т | » | [в [зт [15] 


reserved 
Type 


Pj; 
| Name | QOS R GPU QOS W GPU QOS R GSP QOS W GSP 
Tyee | т | om | om | w | 


AON QOS CFG 
Field Name Type Reset Description 
Value 
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[31:16] | RO 0х0 | WIFIPLL2 modulator Kint 
QOS R GPU [15:12] QOS for GPU Read 


QOS М СРО QOS for GPU Write 
QOS R GSP QOS for GSP Read 
QOS W GSP [3: 0] QOS for GSP Write 


7.10.1.54 BB LDO CAL START 


Li [s [|e [25 2 [25 [25 [2s [25 2] 9 [ж [9 [e | [e 
Cam rIA a 


reserved 
Type 


- = Е 


| Туре | 


BB LDO CAL START 


Field Name Type Reset Description 
Value 


BB LDO CAL S RW 0x0 write "1" to start BB LDO calibration. It is 
TART self-cleared. 


7.11 PUB Control Register 


Base Addr Range Addr Map Description 
0x3002_0000 ~ 0x3002_FFFF PUB REG (64KB) 


0x0000 BUSMON_CNT_START BUSMON_CNT_START 
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15 ЕЛ 
0х2000 BUSMON СМТ START 
CLR 


овом — воо 
[omm — |мәонсовоя [о 
[wwe ож озон 
ome — ож ооо | — — — 
Ono — [ooncoscrzset || 
oem — оа ооз creen | =€ 
[wwe ож oos сон” | И 
[om — ож ооз озон 
ow — оа ою ОИ 
оион оюн |71 
СИ ооз оо 
тю pon 200s nosa 271 
ОИ ССС ООО 
oeo о ооа 
woe оо ооз поа 
[ome о погон 
wos [oon ооо оа 
[om Со озон 
опо ооа ооо оа 
[omm [oon mos rera —  — —  — 
опон [ооа ооз пов 
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[mmm —  eonioos mores 271 
ома — ЕЕ СЯ ООО 
(жаға [oon maos rers ООО — — — — 
Ono — Сай ООО ИИ 
[ons | ооа ооо оон 
оо [oon meos ов 
[omm ЕО овон уу. 
[ow оС Е ООО 
[wo [oor 200s СЕ СТС ООО И 


0х1080 DDR ID2QOS WCFGO 
SET 

0x2080 DDR ID2QOS WCFGO 
CLR 


|0x0080 ^ / | 0x0084 Ора. ID2QOS_WCFG1 DDR ID2QOS WCFG!1 


0x1084 DDR ID2QOS WCFG1 
SET 

0x2084 DDR ID2QOS WCFG1 
CLR 


|0x0088 | [0x008 | DDR ID2QOS WCFG2 DDR ID2QOS WCFG2 


0x1088 DDR ID2QOS WCFG2 
SET 

0x2088 DDR ID2QOS WCFG2 
CLR 


0x008C DDR ID2QOS WCFG3 DDR ID2QOS WCFGS3 


0x108C DDR ID2QOS WCFG3 
SET 

0x208C DDR ID2QOS WCFG3 
CLR 


0x0090 DDR ID2QOS WCFG4 DDR ID2QOS WCFG4 


0x1090 DDR ID2QOS WCFG4 
SET 

0x2090 DDR ID2QOS WCFG4 
CLR 


|0х004 | DDR ID2QOS WCFG5 DDR ID2QOS WCFG5 


LN 094 DDR ID2QOS WCFG5 
SET 
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0x2094 DDR ID2QOS WCFG5 
CLR 


| охооов || | охооов | DDR. ID2QOS WCFG6 DDR ID2QOS WCFG6 


0x1098 DDR ID2QOS WCFG6 
SET 

0x2098 DDR ID2QOS WCFG6 
CLR 


0x009C DDR ID2QOS WCFG7 DDR ID2QOS WCFG7 


0x109C DDR ID2QOS WCFG7 
SET 

0х209С DDR ID2QOS WCFG7 
CLR 


0x00A0 DDR ID2QOS WCFG8 DDR ID2QOS WCFG8 


0x10A0 DDR ID2QOS WCFG8 
SET 

0x20A0 DDR ID2QOS WCFG8 
CLR 


0x00A4 DDR ID2QOS WCFG9 DDR ID2QOS WCFG9 


0x10A4 DDR ID2QOS WCFGS9 
SET 

0x20A4 DDR ID2QOS WCFGS9 
CLR 
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7.1.1.1 BUSMON CNT START 


0x00000000 BUSMON CNT START (0x00000000) BUSMON CNT START 


0x00001000 BUSMON CNT. START SET x E 


0x00002000 BUSMON CNT. START CLR BUSMON _ рчы START 


reserved 


| KENN 


NCNEJEIJEIEJEJEJEIEIEIEJEREJEIEIEARES 
| Nome . | | | ] ж 


- | 


e Te 


Set/CIr 


BUSMON CNT START 


Field Name Type Set Reset Description 
Clear Value 


PUB BUSMON _ PUB | ктк | CNT_START 
CNT_START 


7.11.1.2 BUSMON_CFG 


pen а Та ele a аа а a e e а 


E E. p. x E E. E E M 
BU BU BU BU BU BU BU BU BU BU 
reserved SM SM SM SM SM SM SM SM SM SM 
ON ON ON ON ON ON ON ON ON ON 
9 d 8 = 7 = 6 25 5 "š 4 = 3 = 2 1 = 0 
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ОН ES fe ar EC ER ER e ECRIRE EZ ВЕ ВЕСИ 
PU PU PU PU PU PU PU PU PU 


PU 
reserved 
T T T T T T T T T 


BUSMON CFG 


Field Name Type Set Reset Description 
Clear Value 


Ша анан 
ii acia ВИ 
ea 


0x1 
0x1 a 
PUB_BUSMONQ_ 0х0 
0x0 Ж 
0х0 E 
0x0 


РОВ_ВОЗМОМ8_ 


Sor aSr ON ЕЕ 


[7] 


ЕСТ ШЕ 
БЕ PUB BUSMON8 SOFT RST 
pr PUB BUSMON7 SOFT RST 
pes PUB BUSMON6 SOFT RST 


PUB BUSMON6 . 
SOFT RST 
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PUB BUSMONS | [5] RW S/C 0x0 PUB BUSMONS SOFT RST 

SOFT RST 

PUB BUSMOM4 | [4] RW S/C 0х0 PUB ВУ5МОМ4 SOFT RST 

SOFT RST 

ИЛЕГЕ PUB BUSMONS3 SOFT RST 
FT В 


D ВУЗМОМ2_ "s... PUB BUSMON2 SOFT RST 
PUB | BUSMON1_ PUB _BUSMON1 SOFT RST 
SOFT В 

PUB BUSMONO _ PUB BUSMONO SOFT RST 
SOFT RST 


7.11.1.3 DDR EB 


Ten [o [9o [3 [25 77 29 [25 [s [5 [2 [5 [9 6 [ [| 
E [Pw 


Pe [Od 
Peel PPP PPP) PPP 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


reserved 


reserved 


| — KENN 
вези ре о о [а ее [в о [в о [9 [в 


DDR EB 


Field Name Type Reset Description 
Value 


Dese: — mew [no oo [юш — — — — — — —] 


7.11.1.4 DDR SOFT RST 


ICHEREIEIEIJEZEIEIEIEJEIEREIERETEZKE] 


reserved 
Type 


БИСИ ECT ER ERREUR ЗЕ С sl ees 


reserved 


[төте 
ЕГІН KE 
ЕСЕІЕЕЕНЕНЕЕЕНЕЛЕЛЕНЕНЕНЕНЕШЕНЕЛЕНЕН 


DDR SOFT RST 
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Field Name Type Reset Description 
Value 


жеме — [Sto [mo [ Reed — — — — — — — 


7.11.1.5 DDR 005 СЕСІ 


0х00000010 DDR QOS CFG1 (0х00000000) DDR QOS CFG1 
0x00001010 DDR QOS CFG1 SET DDR QOS CFG1 SET 


0x00002010 DDR QOS CFG1 CLR DDR QOS CFG1 CLR 


| B |з1 | зо | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DMC ARQOS 3 DMC AWQOS 3 DMC ARQOS 2 DMC AWQOS 2 


DMC ARQOS 1 DMC AWQOS 1 DMC ARQOS 0 DMC AWQOS 0 


DDR QOS CFG1 


[ome Um mm e| In 
Clear Value 


7.11.1.6 DDR QOS CFG2 


0x00000014 DDR QOS CFG2 (0x00000000) DDR QOS CFG2 
0x00001014 DDR QOS CFG2 SET DDR QOS CFG2 SET 


0x00002014 DDR QOS CFG2 CLR DDR QOS CFG2 CLR 


| st |з1 | зо | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Мате | DMC ARQOS 7 DMC AWQOS 7 DMC ARQOS 6 DMC AWQOS 6 
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ШІИЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕНЕН 


| Мате | DMC ARQOS 5 DMC AWQOS 5 DMC ARQOS 4 DMC AWQOS 4 


DDR QOS CFG2 


=s | O | cear | NN 
Clear Value 


7.11.1.7 DDR QOS CFG3 


0x00000018 DDR QOS CFG3 (0x00000000) DDR 005 CFG3 
0x00001018 DDR QOS CFG3 SET DDR QOS CFG3 SET 


0x00002018 DDR QOS СҒОЗ CLR DDR QOS СҒОЗ CLR 


| B |з1 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | v8 | 17 | 16 | 
Г кате ООО ООО 


reserved 


| > Ék] 39 hh 
Е 


m а Е о ә СЗ е е + [s 2 a To) 
| Мате | ОМС ARQOS 9 DMC AWQOS 9 DMC ARQOS 8 DMC AWQOS 8 


S/C 5/С /C 


DDR QOS CFG3 
Field Name Type Set Reset Description 
Clear Value 
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eme: Jena [mo  — Joo [кее — — — — — ] 


7.11.1.8 DDR MRR STATUS 


Li [s | о |» [22 2 [25 [25 2s [2 2] | 9 [з [e [зт [л] 
ru ns 


reserved 
Type 


= ЕЕ 


DDR МАА STATUS 


Field Name Type Reset Description 
Value 


DDRC CO RD. кли CO RD МАВ DATA VALID 
MRP_ DATA VAL 

DDRC CO RD |[7:0] DDRC CO RD МАА DATA 

MRR DATA 


7.11.1.9 DDR ID2QOS SEL 


0x0000003C DDR ID2QOS SEL (0x00000000) DDR ID2QOS SEL 
0x0000103C DDR 102005 SEL SET DDR 102005 SEL SET 
0x0000203C DDR Ір2005 SEL CLR DDR Ір2005 SEL CLR 


| B |з1 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
СУ текті мо | 


reserved DMC ID SEL 
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DDR ID2QOS SEL 


Field Name Type беі/ Reset Description 
Clear Value 


ЕВЕ ЕЕ став EG ONT. — 
еземеа [us [mo | [oo [nese — — — — 
Гомо соз зе [жп [aw |86 [оо |owcoosst | 


7.11.1.10 DDR Ір2005 RCFGO 


0x00000040 DDR ID2QOS RCFGO (0x00000000) DDR ID2QOS RCFGO 


0x00001040 DDR ID2QOS RCFGO0 SET а 
0х00002040 DDR ID2QOS RCFGO0 CLR шат аш 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛІЕІНЕЕЛЕЛЕЛЕЛЕ 
{төте [ос ооз? | ЕГІСТІГІН ШІЛІГІН асмои | 
ПЕ |- | Ра С ОС С О О СЗ ОС ОСЗ ОСЗ ОС ОЕ СЗ ОС 
C СЕКТ | папа о О СЗ е С е Е Е |e] 
LTINCTYTIONECTITIUSENCTITIUMECYCITIION 


Set/CIr 


DDR ID2QOS RCFGO 


Field Name Type Set Reset Description 
Clear Value 


DMC _ARQOS 0 | [81:28] ee EE ОМС ee | 0 ID7 


Гомо amaos o [eraa [rw |56 |oo [омблнбозов | 
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DMC ARQOS 0 | [23:20] DMC ARQOS 0 ID5 
ID5 
DMC ARQOS 0 | [19:16] DMC. ARQOS 0 1р4 
104 
ОМС ARQOS 0 | [15:12] DMC ARQOS 0 ID3 
ID3 


DMC ARQOS 0 | [11: 8] DMC ARQOS 0 ID2 
ID2 
ОМС ARQOS O | [7: 4] DMC ARQOS 0 ID1 
ID1 
DMC ARQOS 0 | [3: 0] ОМС ARQOS 0 IDO 
IDO 


7.11.1.11 DDR ID2QOS RCFG1 


0x00000044 DDR ID2QOS RCFG1 (0x00000000) DDR ID2QOS RCFG1 


0x00001044 DDR ID2QOS RCFG1 SET |» cid 


0x00002044 DDR ID2QOS RCFG1 CLR prc e 


| вт |з1 | зо | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DMC ARQOS 1 ID7 DMC ARQOS 1 ID6 DMC ARQOS 1 ID5 ОМС ARQOS 1 104 


ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
| Мате | DMC ARQOS 1 ID3 DMC ARQOS 1 ID2 DMC ARQOS 1 ID1 DMC ARQOS 1 IDO 


DDR ID2QOS RCFG1 


Field Name Type Set Reset Description 
Clear Value 
DMC ARQOS 1 | [31:28] DMC ARQOS 1 107 
ID7 
DMC ARQOS 1 | [27:24] DMC ARQOS 1 ID6 
106 


DMC ARQOS 1 | [23:20] DMC ARQOS 1 ID5 
ID5 
DMC ARQOS 1 | [19:16] DMC ARQOS 1 ID4 
104 
ОМС ARQOS 1 | [15:12] DMC ARQOS 1 ID3 
ID3 
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LC NN С ВЕНЫ: И RECEN 
ID1 


DMC ARQOS 1 | [3: 0] DMC ARQOS 1 IDO 
IDO 


7.11.1.12 DDR 102005 RCFG2 


0x00000048 DDR ID2QOS RCFG2? (0x00000000) DDR ID2QOS RCFG2 


0x00001048 DDR 102005 RCFG2 SET in зода 


0х00002048 DDR ID2QOS RCFG2 CLR М” 


| вт |з1 | зо | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


ОМС ARQOS 2 107 DMC ARQOS 2 ID6 DMC ARQOS 2 ID5 ОМС ARQOS 2 104 


C пета | па Е о ә СЗ е [5 е [s 2 a To) 


ОМС ARQOS 2 103 ОМС ARQOS 2 102 ОМС ARQOS 2 101 ОМС ARQOS 2 100 


DDR ID2QOS RCFG2 


Field Name Type Set/ Reset Description 
Clear Value 
DMC ARQOS 2 | [31:28] ОМС ARQOS 2 107 
ID7 
DMC ARQOS 2 | [27:24] DMC ARQOS 2 ID6 
106 
ОМС ARQOS 2 | [23:20] ОМС_АВОО$_2 105 
105 
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7.11.1.13 DDR ID2QOS RCFG3 


0x0000004C DDR ID2QOS НСҒОЗ (0х00000000) DDR ID2QOS RCFG3 


0x0000104C DDR 102005 RCFG3 SET о 


0х0000204С DDR ID2QOS RCFG3 CLR 


ШЕШЕН pen] pene e e pego dp de] 


DDR ID2QOS RCFG3 
CLR 


DMC ARQOS 3 ID7 DMC ARQOS 3 ID6 DMC ARQOS 3 ID5 DMC ARQOS 3 104 


DMC ARQOS 3 ID3 DMC ARQOS 3 ID2 DMC ARQOS 3 ID1 DMC ARQOS 3 IDO 


Set/CIr 


DDR ID2QOS НСҒОЗ 


ме БЕ БЕСІ | ЕЕЕ 
Clear Value 


7.11.1.14 DDR Ір2005 RCFG4 


0x00000050 DDR ID2QOS RCFG4 (0х00000000) DDR ID2QOS RCFG4 


0x00001050 DDR 102005 RCFG4 SET ia 


0x00002050 DDR_ID2QOS_RCFG4 CLR 


 ІИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІКІНЛЕЛ 


DDR mE RCFG4 
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| Name | ОМС ARQOS 4 107 ОМС ARQOS 4 ID6 ОМС ARQOS 4 105 DMC ARQOS 4 ID4 


| Name | DMC ARQOS 4 ID3 DMC ARQOS 4 ID2 DMC ARQOS 4 ID1 DMC ARQOS 4 IDO 
туре — AD а= 


Set/CIr 


DDR ID2QOS RCFG4 


es БЕ БЕСТЕ NN 
Clear Value 


7.11.1.15 DDR ID2QOS RCFG5 


0x00000054 DDR ID2QOS RCFG5 (0х00000000) DDR ID2QOS RCFG5 


0x00001054 DDR ID2QOS RCFG5 SET A 


0x00002054 DDR_ID2QOS RCFG5 CLR DDR Е RCFGS 


KNEIJEIEIEJEJEJEIEIEIEJEREJEIEIEZE 


DMC ARQOS 5 ID7 DMC ARQOS 5 ID6 DMC ARQOS 5 ID5 DMC ARQOS 5 104 


DMC ARQOS 5 ID3 DMC ARQOS 5 ID2 DMC ARQOS 5 ID1 DMC ARQOS 5 IDO 
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Set/CIr 


DDR ID2QOS RCFG5 


БЕ БЕ БЕСІ ЕЕ ЕЕЕ 
Clear Value 


7.11.1.16 DDR Ір2005 RCFG6 


0x00000058 DDR ID2QOS RCFG6 (0x00000000) DDR ID2QOS RCFG6 


0x00001058 DDR ID2QOS RCFG6 SET аташы 


0х00002058 DDR ID2QOS RCFG6 CLR ВА 


| ви |з1 | зо | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DMC ARQOS 6 107 DMC ARQOS 6 ID6 DMC ARQOS 6 ID5 ОМС ARQOS 6 104 


зе = | om | = | > 
ЕТІ зе se 


| Мате | DMC ARQOS 6 ID3 DMC ARQOS 6 ID2 DMC ARQOS 6 ID1 DMC ARQOS 6 IDO 


DDR ID2QOS RCFG6 
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Field Name Type Set Reset Description 
Clear Value 
DMC ARQOS 6 | [31:28] DMC. ARQOS 6 107 
ID7 
DMC ARQOS 6 | [27:24] DMC ARQOS 6 ID6 
106 
ОМС ARQOS 6 | [23:20] DMC ARQOS 6 105 
ID5 


7.11.1.17 DDR Ір2005 RCFG7 


0x0000005C DDR ID2QOS RCFG7 (0x00000000) DDR ID2QOS RCFG7 


0x0000105C DDR 102005 НСЕС7 SET E TUE 


0x0000205C DDR ID2QOS RCFG7 CLR DDR -Ip2008- RCFG7 


Cw [sTs]sTu [s [] [a2 5 [5 [|] w v9 


DMC ARQOS 7 ID7 DMC ARQOS 7 106 DMC ARQOS 7 ID5 ОМС ARQOS 7 104 


Set/CIr 


ОМС ARQOS 7 103 DMC ARQOS 7 ID2 DMC ARQOS 7 ID1 DMC ARQOS 7 IDO 


Set/CIr 


DDR ID2QOS RCFG7 


Field Name Type Set/ Reset Description 
Clear Value 
DMC ARQOS 7 | [31:28] ОМС_АВОО$_7_107 
107 


DMC ARQOS 7 | [27:24] DMC ARQOS 7 106 
ID6 
ОМС ARQOS 7 | [23:20] DMC ARQOS 7 ID5 
ID5 
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DMC ARQOS 7 | [19:16] ОМС ARQOS 7 104 
104 
DMC ARQOS 7 | [15:12] ОМС ARQOS 7 103 
103 
ОМС АВООЅ 7 | [11:8] ОМС ARQOS 7 102 
102 


DMC ARQOS 7 _ | [ 7: 4] ОМС ARQOS 7 101 
101 
ОМС ARQOS 7 | [ 3: 0] ОМС ARQOS 7 100 
IDO 


7.11.1.18 DDR_ID2QOS_RCFG8 


0x00000060 DDR_ID2QOS_RCFG8 (0x00000000) DDR 102005 RCFG8 


0x00001060 DDR ID2QOS RCFG8 SET < “аһ іы 


0х00002060 DDR ID2QOS RCFG8 CLR DBR “> НСЕС8 


 ШИЕЛЕЛЕЛЕЛЕЛЕЗГІГІЕЛЕЛЕЛЕЛЕІСІНДЕ 


ОМС ARQOS 8 107 DMC ARQOS 8 ID6 DMC ARQOS 8 ID5 ОМС ARQOS 8 104 


= = L = | = _ 


Set/CIr 


DMC ARQOS 8 ID3 DMC ARQOS 8 ID2 DMC ARQOS 8 ID1 DMC ARQOS 8 IDO 


Set/CIr 


DDR ID2QOS RCFG8 


Field Name Type Set Reset Description 
Clear Value 
DMC ARQOS 8 | [31:28] DMC ARQOS 8 107 
ID7 
DMC ARQOS 8 | [27:24] DMC ARQOS 8 ID6 
106 
DMC ARQOS 8 | [23:20] DMC ARQOS 8 ID5 
ID5 
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DMC ARQOS 8 | [3: 0] DMC ARQOS 8 IDO 
IDO 


7.11.1.19 DDR ID2QOS RCFG9 


0x00000064 DDR ID2QOS RCFG9 (0x00000000) DDR ID2QOS RCFG9 


0x00001064 DDR 102005 RCFG9 SET У 


0х00002064 DDR 102008 RCFG9 CLR шырын o cp 


| вт |з1 | зо | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


ОМС ARQOS 9 107 ОМС ARQOS 9 106 DMC ARQOS 9 105 DMC ARQOS 9 104 


ШІШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


ОМС ARQOS 9 103 DMC ARQOS 9 102 DMC ARQOS 9 ID1 DMC ARQOS 9 IDO 


DDR ID2QOS RCFG9 


О БЕ БЕРЕ ЕЕЕ ЕЕЕ 
Clear Value 
S/C 0x0 E 


DMC ARQOS 9 | [15:12] | RW S/C 

ID3 

ОМС ARQOS 9 | [11: 8] 

102 
ре е m 

7.11.1.20 DDR 102005 WCFGO 


0x00000080 DDR ID2QOS WCFGO (0x00000000) DDR ID2QOS WCFGO 
0x00001080 DDR ID2QOS WCFGO0 SET DDR Ір2005 WCFGO 


DMC ARQOS 9 |[19:16] | RW 
ID4 
[ 
RW 
RW 
RW 


DMC ARQOS 9 | [3: 0] 
IDO 
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— ry SET 


DDR_ID2QOS_WCFG0 
CLR 


0x00002080 DDR ID2QOS WCFGO0 CLR 


| вт |з1 | зо | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DMC AWQOS 0 107 DMC AWQOS 0 ID6 DMC AWQOS 0 ID5 DMC AWQOS 0 ID4 


ECC GE NEC CONST 1 5 


Set/CIr 


DMC AWQOS 0 ID3 DMC AWQOS 0 ID2 DMC AWQOS 0 101 DMC AWQOS 0 IDO 


Set/CIr 


DDR ID2QOS WCFGO 


ИЕ | e 
Clear Value 


7.11.1.21 DDR Ір2005 WCFG1 


0x00000084 DDR ID2QOS WCFG1 (0x00000000) DDR ID2QOS WCFG1 


0x00001084 DDR 102008 WCFG1 SET ЗИД ИСЕН 


0x00002084 DDR 102008 WCFG1 CLR DDR +: WCFG1 


ИСИЕЛЕЛЕЗЕЗГАЕЗЕЗЕЛГАЕЗЕЛГЗЕЛЕЗЕЛЕП 


DMC AWQOS 1 ID7 DMC AWQOS 1 ID6 DMC AWQOS 1 ID5 DMC AWQOS 1 ID4 
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ШЕЛ ЕЛЕЛЕЛЕЛЕНЕЛЕНЕЛЕЛЕНЕЛЕЙЕЛЕНЕЛЕЙ 
| Name | DMC AWQOS 1 ID3 DMC AWQOS 1 ID2 DMC AWQOS 1 ID1 DMC AWQOS 1 IDO 


DDR ID2QOS WCFG1 


rer Inr Inr је | О — 
Clear Value 

pepe emm [m e em 

pese ex m [e ju eR __ 

Lai ы i a ccc 

е ый И 


7.11.1.22 DDR Ір2005 WCFG2 


0x00000088 DDR ID2QOS WCFG2 (0x00000000) DDR 102005 WCFG2 


0x00001088 DDR ID2QOS WCFG2 SET БЕН Не D 
0х00002088 DDR 102005 WCFG2 CLR ip E 


KCHEREIEIEIEZEIEIEIEIEIEREIEREIEZE] 
СИ УТИ УТИ ТУТИ 
| - | - | m | w — 
ЕСІСІІ — se +f ве | = [зе 


а | 
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DDR ID2QOS WCFG2 


Field Name Type Set Reset Description 
Clear Value 
DMC AWQOS 2 | [31:28] ОМС AWQOS 2 107 
107 
ОМС AWQOS 2 | [27:24] DMC AWQOS 2 106 
_ID6 
DMC_AWQOS 2 | [23:20] DMC_AWQOS 2 105 
105 


7.11.1.23 DDR 102005 WCFG3 


0x0000008C DDR ID2QOS WCFG3 (0x00000000) DDR ID2QOS WCFG3 


0x0000108C DDR 102005 WCFG3 SET Е 


0х0000208С DDR 102005 WCFG3 CLR pn TER 


| вт |з1 | зо | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DMC AWQOS 3 107 ОМС AWQOS З 106 ОМС AWQOS 3 105 ОМС AWQOS 3 104 


Set/CIr 


| Name | DMC AWQOS 3 ID3 DMC AWQOS 3 ID2 DMC AWQOS З 101 DMC AWQOS 3 IDO 


DDR ID2QOS WCFG3 


Field Name Type Set Reset Description 
Clear Value 


DMC AWQOS 3 | [31:28] DMC_AWQOS 3 107 
107 
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DMC_AWQOS 3 |[11:8] DMC. AWQOS 3 102 
102 
DMC AWQOS 3 |[7:4] DMC_AWQOS 3 101 
101 
DMC_AWQOS 3 | [3: 0] DMC. AWQOS 3 100 
_ID0 


7.11.1.24 DDR_ID2QOS_WCFG4 


0x00000090 DDR ID2QOS МСЕСА (0х00000000) DDR ID2QOS МСЕСА 


0x00001090 DDR 102008 WCFG4 SET QW" = WCFG4 


0х00002090 DDR Ір2005 WCFG4 CLR dci ee 


| B |з1 | зо | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DMC AWQOS 4 107 DMC AWQOS 4 ID6 ОМС AWQOS 4 ID5 DMC AWQOS 4 104 


DMC AWQOS 4 ID3 РМС  AWQOS 4 102 DMC AWQOS 4 ID1 DMC AWQOS 4 IDO 


DDR ID2QOS WCFG4 


Field Name Type Set Reset Description 
Clear Value 
DMC AWQOS 4 | [31:28] DMC AWQOS 4 107 
107 
DMC AWQOS 4 | [27:24] DMC_AWQOS 4 106 
106 


DMC_AWQOS 4 | [23:20] DMC AWQOS 4 105 
105 
DMC_AWQOS 4 | [19:16] DMC. AWQOS 4 104 
104 
DMC_AWQOS 4 | [15:12] DMC AWQOS 4 103 
103 
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DMC AWQOS 4 |[11:8] DMC. AWQOS 4 ID2 
102 


DMC AWQOS 4 |[7: 4] DMC AWQOS 4 101 
101 
DMC_AWQOS 4 | [3: 0] DMC. AWQOS 4 100 
_ID0 


7.11.1.25 DDR_ID2QOS_WCFG5 


0x00000094 DDR ID2QOS WCFG5 (0х00000000) DDR ID2QOS WCFG5 


0x00001094 DDR ID2QOS WCFG5 SET iuis жы 


0x00002094 DDR 102008 WCFG5 CLR шым ота < 


| ви |з1 | зо | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19] 18 | 17 | 16 | 


DMC AWQOS 5 107 DMC AWQOS 5 ID6 DMC AWQOS 5 ID5 DMC. AWQOS 5 104 


DMC AWQOS 5 ID3 DMC AWQOS 5 ID2 DMC AWQOS 5 ID1 DMC AWQOS 5 IDO 


DDR ID2QOS WCFG5 


Field Name Type Set Reset Description 
Clear Value 
DMC AWQOS 5 | [81:28] DMC_AWQOS 5 107 
_1р7 
ОМС AWQOS 5 | [27:24] DMC AWQOS 5 106 
_ID6 
DMC_AWQOS 5 | [23:20] ОМС_АМ/ОО5 5 105 
105 
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7.11.1.26 DDR ID200S WCFG6 


0x00000098 DDR ID2QOS WCFG6 (0x00000000) DDR 102005 WCFG6 


0x00001098 DDR 102008 WCFG6 SET а ты саны 


DDR 102005 WCFG6 
CLR 


0x00002098 DDR ID2QOS WCFG6 CLR 


ШЕШЕН pen] Е e ede pe] e e dp] 


DMC AWQOS 6 ID7 DMC AWQOS 6 ID6 DMC AWQOS 6 ID5 DMC AWQOS 6 ID4 


ELEME СЕННЕН БЕРЕГИ ПЕН (БЕН ЗЕН 


Set/CIr 


DMC AWQOS 6 ID3 DMC AWQOS 6 ID2 DMC AWQOS 6 ID1 DMC AWQOS 6 IDO 


Set/CIr 


DDR ID2QOS WCFG6 


И Б БЕСІ | e 
Clear Value 


7.11.1.27 DDR Ір2005 WCFG7 


0x0000009C DDR ID2QOS WCFG7 (0x00000000) DDR ID2QOS WCFG7 


0x0000109C DDR ID2QOS WCFG7 SET МА eer 


0х0000209С DDR ID2QOS WCFG7 CLR 


NCHEJEIJEIEIEJEJEIEIEIEJEREIJEIEIERES 


DDR up WCFG7 
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| Name | DMC AWQOS 7 ID7 ОМС AWQOS 7 106 ОМС AWQOS 7 105 ОМС AWQOS 7 104 


| Мате | ОМС AWQOS 7 103 ОМС AWQOS 7 1р2 ОМС AWQOS 7 101 ОМС AWQOS 7 IDO 
туре са арја 


Set/CIr 


DDR ID2QOS WCFG7 


П БЕ БЕСІ | 
Clear Value 


7.11.1.28 DDR 102005 WCFG8 


0x000000A0 DDR ID2QOS WCFG6 (0х00000000) DDR ID2QOS WCFG8 


0x000010A0 DDR 102005 WCFG8 SET ‚ыз = инд 


0x000020A0 DDR 102005 WCFG8 CLR DDR EHE WCF0G8 


ИСИЕЛЕЛЕЗЕЗГАЕЗЕЗЕЛЗГАЕЗЕЛГЗЕЛЕЗЕЛЕП 


DMC AWQOS 8 ID7 DMC AWQOS 8 ID6 DMC AWQOS 8 ID5 DMC AWQOS 8 ID4 


DMC AWQOS 8 ID3 DMC AWQOS 8 ID2 DMC AWQOS 8 ID1 DMC AWQOS 8 IDO 
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Set/CIr 


DDR ID2QOS WCFG8 


БЕ Б БЕСІ NN 
Clear Value 


7.11.1.29 DDR 102005 WCFG9 


0x000000A4 DDR ID2QOS WCFG9 (0x00000000) DDR 102005 WCFG9 


0x000010A4 DDR 102005 WCFG9 SET о 


0x000020A4 DDR ID2QOS WCFG9 CLR РЕТ ыркын 


| B |з1 | зо | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DMC AWQOS 9 107 DMC AWQOS 9 106 DMC AWQOS 9 ID5 DMC AWQOS 9 ID4 


| = oom | = | > 


| Name | DMC AWQOS 9 ID3 ОМС AWQOS 9 102 ОМС AWQOS 9 101 DMC AWQOS 9 IDO 


DDR ID2QOS WCFGS9 
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Field Name Type беі/ Reset Description 
Clear Value 
DMC_AWQOS 9 | [81:28] DMC. AWQOS 9 107 
107 
DMC AWQOS 9 | [27:24] DMC AWQOS 9 106 
106 
ОМС AWQOS 9 | [23:20] ОМС AWQOS 9 105 
_105 


7.11.1.30 DFI TIMEOUT CFG 


ви Ги [о [2 |» 2 [s [25 [2 [а [2 [5 | » [лә [| [ v [15] 


reserved 
Type 


БЕРИП" 
| Безе ШШ ШШЕ ЕШ ЕШ И ШЕ ИЕ С C S СЗ ИЕ 
ШЕ ЕЛЕЛЕНЕІ ШШЕЛЕЛЕБЕЛЕЛЕЛЕНЕЛЕНЕШЕЗ 


DFI TIMEOUT THRESHOLD DFI TIMEOUT CLR DFI TIMEOUT EN 


T 


DFI TIMEOUT CFG 


Field Name Type Reset Description 
Value 


ewe: fema [mo oe [nes — — — — — —] 


DFI TIMEOUT T | [15: 8] RW 0х0 DFI TIMEOUT THRESHOLD 
HRESHOLD 
DFI TIMEOUT CLR 


ОЕ TIMEOUT C | [7:4] | RW 0х0 

LR 

DFI TIMEOUT Е |[3:0] DFI TIMEOUT ЕМ 
N 


7.11.1.31 DFI TIMEOUT STATUS 


0x00000104 DFI TIMEOUT STATUS (0x00000000) DFI TIMEOUT STATUS 
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| B |з1 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
| e = е 


Ра АЕ Л И АЯ ЕЕ ЕС А Е Е Е А 
| Мате | reserved DFI TIMEOUT STATUS 
іа _ Ми 


DFI TIMEOUT STATUS 


Field Name Type Reset Description 
Value 


DFI ТІМЕОІЛ.. 5 (| [оо (тылдағы ин DFI TIMEOUT. STATUS 


7.11.1.32 DFI TIMEOUT EN CNT 


m [o 9o [2 2 T [25 [25 29 | 5 [2 [т [ [19 [те | v [л 


DFI TIMEOUT. EN3 СМТ ОЕ! TIMEOUT. EN2 СМТ 


а је _____.-ље _______ 
[Reset | о | о | о | о | о | о | о|о | о | о | о|о|о | о ЕЛЕ 
ШИ АП SC ОЗ ЕВ НС И Е Es 


| Мате | DFI TIMEOUT ЕМІ СМТ DFI TIMEOUT ЕМО СМТ 
те | Аҹ | 0 0 | 


DFI TIMEOUT EN СМТ 


Field Name Type Reset Description 
Value 
DFI-TIMEOUT. E [81:24] БЛ БЕ DFI TIMEOUT EN3 СМТ 


DFI ТІМЕОІЛ. Е | [23:16] peces DFI TIMEOUT EN2 CNT 
DFI Qu MEOUT. E |[15:8] EN LUN DFI TIMEOUT ЕМІ CNT 
ОЕ TIMEOUT Е | [ 7: 0] DFI_TIMEOUT_EN0_CNT 
NO СМТ 
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7.11.1.33 DFI TIMEOUT VALID СМТ 


0x0000010C РЕ! ТІМЕООТ VALID. CNT (0x00000000) пы име о 


Car [a [a] se = Tee [ale ee ee 
| Name | DFI_TIMEOUT_VALID3_CNT DFI_TIMEOUT_VALID2_CNT 
Type 


(ЕЕ EES НЫ В ЕО EE ЦСИ 
| Мате | ОР! TIMEOUT VALID1 CNT DFI TIMEOUT VALIDO САТ 
Wwe ве | 7 ж 


DFI TIMEOUT VALID CNT 


Field Name Type Reset Description 
Value 

ОЕ! TIMEOUT V | [81:24] 0х0 РЕ! TIMEOUT. VALID3 CNT 
ALID3 СМТ 
DFITIMEQUT. V [23:16] LA DFI TIMEOUT VALID2 CNT 
ALID 
DFI SIMEQUT. v | [15: 8] m [e | ОР TIMEOUT. VALID1 СМТ 
ALID 
DFI STIMEQUT. v [[7:0] ОЕ! TIMEOUT. МАШОО СМТ 
ALIDO CN 


7.11.1.34 DMC PORT REMAP EN 


KCHEREIJEIEIEZEIEJEIEJEIEREIEREIEZE] 


DMC PORTS REMAP E 
N 


reserved 


іу»  93à— м 
Reset - —  /ЕНЕНЕШЕШ 
Eei КЛЕЗЕЛЕЛЕНЕЛЕЛЕНЕЛЕ EE 


ОМС PORTS REMAP EN 


Peel DP PPP PPP PPP 


DMC_PORT_REMAP_EN 


Field Name Type Reset Description 
Value 


ко ор е 
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ем [| T [ г t 


7.11.1.35 ОМС PORTS MPU ЕМ 


ШІН ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕ 
[ene шы 0] 


reserved DMC PORTS MPU EN 


КИНИНИ om 
Ел ммм 
| e |15|14 | 1з | 12 | 1 | | o [e |7 | 15 [аз 211 [о | 


DMC. PORTS MPU ЕМ 


Peel DP PP PPP PPP Trl 


DMC_PORTS_MPU_EN 


Field Name Type Reset Description 
Value 


DMC- PORTS. M |[19: 0] си Сиси он DMC PORTS MPU EN 


7.11.1.36 DMC PORTO ADDR REMAP 


0x00003008 ОМС PORTO ADDR REMAP (0x00000000) шаа ui 


ШЕШШ pene ese e ЕШ ЕН ЕЕ ЕЕ ЕН 


DMC PORTO ADDR REMAP 
кю УХ м 


ОМС PORTO ADDR ВЕМАР 


| С ере О ОС С ОС О ОСЗ ОСЗ СЗ ОС СЗ ОСЗ С 


ОМС PORTO ADDR REMAP 


Field Name Type Reset Description 
Value 


DMC PORTO AD | [31: 0] RW 0x0 DMC_PORTO_ADDR_REMAP 
DR_REMAP 
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7.11.1.37 ОМС PORTi ADDR REMAP 


0x0000300C DMC_PORT1_ADDR_REMAP (0х00000000) | DMC _PORTT ADDR RE 


| вт [зт | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DMC_PORT1_ADDR_REMAP 


" 


www— eee 
БООАКИКЯКИЯКИКЯКИКИКЯКИЯКИКЕИКИЯКЕИКЕЯКИЕИ 
ЕЕ ЕЕ ИЕ ЕЕ ДЕ И 


DMC PORT1 ADDR REMAP 
Type 


DMC PORT1 ADDR REMAP 


Field Name Type Reset Description 
Value 
DMC РОВТ1 AD | [31: 0] RW 0x0 DMC PORT1 ADDR REMAP 
DR REMAP 


7.11.1.38 DMC PORT2 ADDR REMAP 


0x00003010 DMC PORT2 ADDR REMAP (0x00000000) 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
| Мате | DMC. PORT2 ADDR REMAP 

вези | [| ee Ре ер ер 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


ОМС PORT2 ADDR REMAP 


ЕІЛЕНЕТЕЛЕНЕНЕЛЕЕЕКНЕНЕЛЕНЕНЕНЕЛЕНЕН 


DMC PORT2 ADDR RE 
MAP 


ОМС PORT2 ADDR REMAP 


Field Name Type Reset Description 
Value 


ОМС РОНТ2 AD | [31: 0] RW 0x0 DMC PORT2 ADDR REMAP 
DR REMAP 


7.11.1.39 DMC PORT3 ADDR REMAP 


0x00003014 DMC PORT3 ADDR REMAP (0х00000000) | ОМС-РОАТЗ АРОН RE 


| ви |з1 | зо | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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| Name | DMC_PORT3_ADDR_REMAP 


Type RW 


w wr 
[Reset | о | о | о | о | о | о | о|о|о ооо ооо [о | 
ew в ааа je а pe ekea k e Ee 


| Name | DMC_PORT3_ADDR_REMAP 


DMC_PORT3_ADDR_REMAP 


Field Name Type Reset Description 
Value 
DMC_PORT3_AD | [31: 0] RW 0х0 ОМС PORT3 ADDR REMAP 
DR REMAP 


7.11.1.40 ОМС РОВТ4 ADDR REMAP 


0x00003018 ОМС РОВТ4 ADDR REMAP (0x00000000) 


ШЕШ ИЕ ШЕ pens s pede dee И ЕЕ Eds des] 


DMC PORT4 ADDR REMAP 


DMC PORT4 ADDR RE 
MAP 


Type RW 


и _________ 
ЕЛЕНЕНЕНЕНЕИЕНЕНГИЕИЕКНЕНЕНЕЛЕНЕНЕН 
er =u eros ae eos ei 


| Name | DMC PORT4 ADDR REMAP 


ОМС PORT4 ADDR REMAP 


Field Name Type Reset Description 
Value 
DMC. PORTA AD | [31: 0] RW 0x0 DMC PORT4 ADDR REMAP 
DR. REMAP 


7.11.1.41 DMC PORT5 ADDR REMAP 


0x0000301C DMC РОНТ5 ADDR REMAP (0x00000000 | DMC PORTS ADDR RE 


| вт |з1 | зо | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DMC PORT5 ADDR REMAP 


Pell PPP PPP PPP PPT] 
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| e |15|1а | 13 | 12 | 11 | по | о | в | у | в| 5 | а | з |2 |1 [о | 
| Мате | ОМС PORT5 ADDR REMAP 


DMC PORT5 ADDR REMAP 


Field Name Type Reset Description 
Value 
ОМС PORTS AD | [31: 0] RW 0х0 DMC PORT5 ADDR, REMAP 
DR НЕМАР 


7.11.1.42 DMC PORT6 ADDR REMAP 


0x00003020 DMC PORT6 ADDR REMAP (0x00000000 | DMC PORT6 ADDR RE 


| вт [зт | зо | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DMC PORT6 ADDR REMAP 


ПС г 
ПТ ЕЕ | та Е Е | С ОС С е ОС еа Е ИСЗ СО 


ОМС PORT6 ADDR REMAP 
Type 


DMC PORT6 ADDR REMAP 


Field Name Type Reset Description 
Value 
DMC РОНТ6 AD | [31:0] RW 0х0 DMC PORT6 ADDR, REMAP 
DR НЕМАР 


7.11.1.43 DMC PORT7 ADDR REMAP 


0x00003024 DMC PORT7 ADDR REMAP (0x00000000) ini Ш оза дЕ 


| вт |з1 | зо | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DMC PORT7 ADDR REMAP 


а | |е з а и е | е е е 
| Мате | ОМС _РОВТ7_АБОВ REMAP 
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Pest | о | о | о | о | о | о | о | о|о|о|о|о|о|о|о | о] 


ОМС PORT7 ADDR REMAP 


Field Name Type Reset Description 
Value 


DMC PORT7 AD | [81: 0] RW 0x0 WPLL modulator Kint 
DR_REMAP 


7.11.1.44 DMC_PORT8_ADDR_REMAP 


0x00003028 DMC_PORT8_ADDR_REMAP (0x00000000) 


ШІШЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
| Мате | ОМС _РОВТ8 ADDR REMAP 

вези С С С О ОС ОС О ОС ОС ОС ОС И С О СЗ СЗ 
Са ЕС ЕС | па [па | о С е [т С С а [а [2 СЗ [е] 


ОМС PORT8 ADDR REMAP 


Pell PPP PPP PhP PTT] 


DMC PORT8 ADDR RE 
MAP 


DMC PORT8 ADDR REMAP 


Field Name Type Reset Description 
Value 
ОМС PORTS AD | [31: 0] RW 0x0 DMC PORT8 ADDR REMAP 
DR REMAP 


7.11.1.45 DMC PORT9 ADDR REMAP 


0x0000302C DMC PORT9 ADDR REMAP (0x00000000) 


| вт [зт | зо | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DMC PORT9 ADDR RE 
MAP 


DMC PORT9 ADDR REMAP 


" 


2" “| 
Fa 
ШЕ ЕЛЕЛЕНЕЛЕШЕЛЕЛЕНЕЛЕЛЕНЕШЕЛЕЛЕНІЕСЕ 


ОМС РОВТ9 ADDR REMAP 


Peel 11 


ОМС PORT9 ADDR REMAP 
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Field Name Type Reset Description 
Value 


DMC_PORT9_AD | [31: 0] RW 0x0 ОМС PORT9 ADDR REMAP 
DR REMAP 


7.11.1.46 DMC PORTO MPU RANGE 


0x00003030 DMC PORTO MPU RANGE (0x00000000) а ана 


| BM |з | 30 [29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16 


DMC PORTO MPU RANGE 


Type 


| Name | DMC. PORTO MPU RANGE 
Type 


DMC PORTO MPU RANGE 


Field Name Type Reset Description 
Value 
ОМС PORTO M | [31: 0] RW 0х0 DMC PORTO MPU RANGE 
PU RANGE 


7.11.1.47 ОМС PORTi MPU RANGE 


0x00003034 DMC PORT1 MPU RANGE (0x00000000) 


| вт |з1 | зо | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | ____- имя | ||| 


DMC_PORT1_MPU_RAN 
GE 


DMC_PORT1_MPU_RANGE 
те | (207 | 


| Мате | DMC PORT1 MPU RANGE 


ОМС PORT1 MPU RANGE 


Field Name Type Reset Description 
Value 


ОМС PORT1 M | [31: 0] RW Охо DMC PORT1 MPU RANGE 
PU RANGE 
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7.11.1.48 DMC PORT2 MPU RANGE 
DMC | 2d MPU RAN 


0x00003038 DMC PORT2 MPU RANGE (0x00000000) 


B-NEJEJEIEJEIETEIEIEIEJEREJEIEJEAES 
ЕГЕ 


DMC PORT2 MPU RANGE 


ОМС РОВТ2 MPU RANGE 


Peel DP PP PPP) PPP Pp, 


DMC_PORT2_MPU_RANGE 


Field Name Type Reset Description 
Value 
DMC PORT2 M | [81: 0] RW 0х0 DMC PORT2 MPU RANGE 
PU RANGE 


7.11.1.49 DMC PORT3 MPU RANGE 


0x0000303C DMC PORT3 MPU RANGE (0x00000000) DMC | PORTE MPU_RAN 


ИСТИ ата Гая а а аа а а аа [в 7 


DMC PORT3 MPU RANGE 
те | _ «XM ow | 


DMC. PORT3 MPU RANGE 


P Е С СЗ ОС ОС С ОС ОС ОС ОС ОС С ОС ОЗ СЗ С 


DMC. PORT3 MPU RANGE 


Field Name Type Reset Description 
Value 


ОМС PORTS М | [31: 0] RW 0x0 DMC PORT3 MPU RANGE 
PU RANGE 


7.11.1.50 DMC РОВТ4 MPU RANGE 


0x00003040 DMC PORT4 MPU RANGE (0x00000000) а а 
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| s |з1 | зо | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | DMC PORT4 MPU RANGE 


DMC РОВТ4 MPU RANGE 
Type 


ОМС PORT4 MPU RANGE 


Field Name Type Reset Description 
Value 
DMC PORTA М | [31: 0] RW 0х0 DMC PORT4 MPU. RANGE 
PU RANGE 


7.11.1.51 DMC PORT5 MPU RANGE 


0x00003044 DMC PORT5 MPU RANGE (0x00000000) 


| BM |з | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


ОМС PORT5 MPU RANGE 


DMC PORT5 MPU RAN 
GE 


ОМС PORT5 MPU RANGE 
Туре 


DMC PORT5 MPU RANGE 


Field Name Type Reset Description 
Value 
ОМС PORT5 M |[31:0] RW 0х0 DMC PORT5 MPU RANGE 
PU RANGE 


7.11.1.52 DMC PORT6 MPU RANGE 


0x00003048 DMC PORT6 MPU RANGE (0х00000000) | DMC-PORTS МРИ ВАМ 


IKNEJEIJEIEJEJEJEIEIEIEJEREIEIEIEAES 


DMC PORT6 MPU RANGE 
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|нен|9|9|9|9|9|9|9|9|9|9|9|9|9|9|9)|0| 
ШИ ЕЛЕЛЕНЕЛЕЛЕЛЕШЕНЕЛЕЛЕ ЛЕЙЕЛЕЛЕЛШЕН 


ОМС PORT6 MPU RANGE 


L'INSEREREREREREREREREREREREREREREN 


DMC PORT6 MPU RANGE 


Field Name Type Reset Description 
Value 
DMC PORT6 M [31: 0] RW 0x0 DMC PORT6 MPU RANGE 
PU RANGE 


7.11.1.53 DMC PORT7 MPU RANGE 


0x00003050 ОМС PORT7 MPU RANGE (0х00000000) 


| вт |з1 | зо | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DMC. PORT7 MPU RANGE 


DMC PORT7 MPU RAN 
GE 


ЕС ECT REESE IURE Е ПС Е ВЕ ВЕТВИ 


ОМС _РОВТ7 MPU RANGE 


LINSEREREREREREREREREREREREREREREN 


ОМС PORT7 MPU RANGE 


Field Name Type Reset Description 
Value 
DMC PORT7 M [31: 0] RW 0x0 DMC PORT7 MPU RANGE 
PU RANGE 


7.11.1.54 DMC PORT8 MPU RANGE 


0x00003054 DMC PORT8 MPU RANGE (0x00000000) 


| вт |з1 | зо | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DMC PORT8 MPU RAN 
GE 


DMC PORT8 MPU RANGE 


LINSERERERERERERERERERERERERERERES 
ШІИЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


DMC. PORT8 MPU RANGE 
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LINSEREREREREREREREREREREREREREREN 


DMC PORT8 MPU RANGE 


Field Name Type Reset Description 
Value 


ОМС PORT8 M | [31: 0] RW 0x0 DMC_PORT8_MPU_RANGE 
PU_RANGE 


7.11.1.55 DMC PORT9 MPU RANGE 


0x00003058 DMC PORT9 MPU RANGE (0х00000000) | DMC-PORTS MPU-RAN 


RNEJEIEIEJEJEJEIEIEIEJEREJEIEIEAES 


DMC PORT9 MPU RANGE 
The ғ м 


DMC PORT9 MPU RANGE 
Type 


ОМС PORT9 MPU RANGE 


Field Name Type Reset Description 
Value 
DMC PORT9 M [31: 0] RW 0x0 DMC PORT9 MPU RANGE 
PU RANGE 


7.11.1.56 DMC PORTO DUMP ADDR 


0x0000305C DMC PORTO DUMP ADDR (0x00000000) 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
| Мате | DMC PORTO DUMP ADDR 


DMC PORTO DUMP AD 
DR 


DMC PORTO DUMP. ADDR 


Pel PP PP PPP PPP PPT 


DMC PORTO DUMP ADDR 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 853 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(СЗ SPREADTRUM | SC7731G/SC8731G Device Specification 


Field Name Type Reset Description 
Value 


ОМС PORTO D | [31: 0] RW Охо DMC PORTO DUMP ADDR 
UMP ADDR 


7.11.1.57 ОМС PORTi DUMP ADDR 


0x00003060 DMC PORT! DUMP ADDR(0oxo0000000) | DMC-PORT: DUMP-AD 


IKNEJEIJEIEIEZEJEJEIEIJEIEREIEIEIEAE 


DMC PORT1 DUMP ADDR 
зе м 7%“ 


| Мате | ОМС PORT1 DUMP ADDR 


ОМС PORT1 DUMP ADDR 


Field Name Type Reset Description 
Value 
DMC PORT! D [31: 0] RW 0х0 DMC PORT1 DUMP ADDR 
UMP ADDR 


7.11.1.58 DMC PORT2 DUMP ADDR 


0x00003064 DMC PORT2 DUMP ADDR(0oxo0000000) | DMC-PORT2 DUMP-AD 


ИЛИ ра Га Га Гая а я а а я [вв 
| Мате | DMC PORT2 DUMP ADDR 


DMC PORT2 DUMP ADDR 
Type 


DMC PORT2 DUMP ADDR 


Field Name Type Reset Description 
Value 


DMC PORT2 D | [31: 0] DMC. PORT2 DUMP ADDR 
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7.11.1.59 ОМС PORT3 DUMP ADDR 


0x00003068 DMC PORT3 DUMP ADDR (0x00000000) 


| B |з1 | зо | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


ОМС PORT3 DUMP ADDR 


DMC PORT3 DUMP AD 
DR 


Type 


ОМС PORT3 DUMP ADDR 


[төте 
ЕЕЕКЕЕИЕНЕЕЕНЕЛЕЛЕНЕНЕНЕНЕЕЕНЕЛЕЛЕН 


DMC PORT3 DUMP ADDR 


Field Name Type Reset Description 
Value 
DMC РОВТЗ D [31: 0] RW 0x0 DMC PORT3 DUMP ADDR 
UMP ADDR 


7.11.1.60 DMC PORT4 DUMP ADDR 


0x0000306C DMC PORT4 DUMP ADDR (0х00000000) | ОМС-РОНТ4 DUMP. AD 


 ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІКІНДЕЛ 


DMC PORT4 DUMP ADDR 


Type 


DMC РОВТ4 DUMP ADDR 


ЕГЕ 
Pel 5 PPP PP PPP PPT 


DMC_PORT4_DUMP_ADDR 


Field Name Type Reset Description 
Value 


DMC_PORT4_D_ | [81: 0] RW 0x0 DMC_PORT4_DUMP_ADDR 
UMP_ADDR 
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7.11.1.61 DMC PORT5 DUMP ADDR 


0x00003070 DMC PORTS DUMP Арон (0х00000000) | DMC-PORTS DUMP.AD 


IKCHEJEJEJEJEJEJEJEJEJEJEIEJEIEJEIES 
ЕГЕ 


ОМС PORT5 DUMP ADDR 


DMC. PORT5 DUMP. ADDR 
Type 


DMC PORT5 DUMP ADDR 


Field Name Type Reset Description 
Value 
DMC PORT5 D [31: 0] RW 0x0 DMC PORT5 DUMP ADDR 
UMP ADDR 


7.11.1.62 DMC PORT6 DUMP ADDR 


0x00003074 DMC PORT6 DUMP ADDR (0x00000000) 


| BM |з | 30 [29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


DMC PORT6 DUMP ADDR 
те s ss 
s RS iu ole sess 


DMC_PORT6_DUMP_ADDR 


вене В С С Е ОС С С О ОС ОС ОС ОЕ С ОС С 


ОМС PORT6 DUMP AD 
DR 


DMC PORT6 DUMP ADDR 


Field Name Type Reset Description 
Value 


ОМС PORT6 D | [31: 0] RW 0x0 DMC PORT6 DUMP ADDR 
UMP ADDR 


7.11.1.63 DMC PORT7 DUMP ADDR 


0x00003078 DMC PORT7 DUMP ADDR (0x00000000) мадан Тан 


| ви |з1 | зо | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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| Name | DMC PORT7 DUMP ADDR 


| Name | DMC PORT7 DUMP ADDR 


DMC PORT7 DUMP ADDR 


Field Name Type Reset Description 
Value 
DMC PORT7 D |[31:0] RW 0х0 DMC PORT7 DUMP ADDR 
UMP ADDR 


7.11.1.64 DMC PORT8 DUMP ADDR 


0x0000307C DMC PORT8 DUMP ADDR (0x00000000) 


ШЕШШ ИЕ ШЕ penes E ege qs CI ЕЕ edes des] 


DMC PORT8 DUMP ADDR 


DMC PORT8 DUMP AD 
DR 


Type 


x m m ПИ 
Reset | о | о | о | о | о | о | o | со јо | о | о|о|о | о | o | o 
ШЛИЕЛЕЗЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЙЛЕЯ 


| Мате | DMC PORT8 DUMP ADDR 
Type 


DMC PORT8 DUMP ADDR 


Field Name Type Reset Description 
Value 
DMC PORT8 D [31: 0] RW 0x0 DMC PORT8 DUMP ADDR 
UMP ADDR 


7.11.1.65 DMC PORT9 DUMP ADDR 


0x00003080 DMC_PORT9_DUMP_ADDR (0x00000000) | DMC-PORTS DUMP-AD 


KNEJEIEIEIEIEJEIEIEIJEIEIEIEIEREAE 


DMC PORT9 DUMP ADDR 


Pell PPP PPP PPP PPT] 
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[Name [имя S | 


ОМС PORT9 DUMP. ADDR 


m 


DMC_PORT9_DUMP_ADDR 


Field Name Type Reset Description 
Value 
DMC_PORT9_D [31: 0] RW 0x0 DMC PORT9 DUMP ADDR 
UMP ADDR 


7.12 PMU Control Register 


Base Addr Range Addr Map Description 
0x402B 0000 ~ 0х4028 FFFF PMU (64KB) 


ЕСТІГЕН Wame — — [бзш — — — — — —] 
oum — се С | x  — 
omm — СС ЕСО | — — — — — SSS 
овом — ХО ООО 
ome юан | — — ã 
[wwe — СОА 0 |7 
СИИ УХЕ ТСИ БИ 
ови [oom ocres || 
оа юн | — —_ 
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[owe roe svs roser ООО 
ome — —[mgesmosas || 
CO Г | 
CO [ — — — — — 
он — ССС ОИ 
vmm ССС creon | OO — o OS 


CE PD СРО ARM9 0 CFG 
SET 

0x2024 PD СРО АНМ9 0 CFG 
CLR 


0x0028 PD СРО ARM9 1 CFG PD СРО ARM9 1 CFG 


0x1028 PD СРО ARM9 1 CFG 
SET 

0x2028 PD СРО АНМ9 1 CFG 
CLR 


0x002C PD СРО ARM9 2 CFG PD СРО АНМ9 2 СЕС 


0x102C PD СРО АНМ9 2 СЕС 
SET 

0x202C PD СРО ARM9 2 CFG 
CLR 


0x0030 PD СРО HUS3GE CFG PD СРО HUS3GE CFG 


0x2030 PD CPO HUSGE CFG 
s 


ЕСИ СЗО СОС | 
O — СОСЕТ | — —  — — — — — —] 
ww — [осютосввт | —_  — — 
omm ИИ СС creen | — — — — — — —] 
ow |сола | ——  — 
vm — ССР ОСТ | = 
[ww — roce sor | Т 
[ome — mcmessceam [о 
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[mw — —[mersscasr ||| 
omm — |с вооон | — — _ 
тюс [Po cee anmo cras | OSS 
oeoc [Po cre awo croon ООО 
аю” ССОО 
omm |с | — — — — — —] 
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тюс mememse | И 
тюс [ак вестн — | O 
ow [oon seer eres | x — 
[omo [oor seer ermee | — — — — — — 


0х1008 PLL DIV AUTO САТЕ ЕМ 
SET 

0х2008 PLL DIV AUTO САТЕ ЕМ 
Er 


ow; [измет — | — 
omo ____|ешометаа | —_ C o 
wwe — mtpveesr | — 
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Ox10F8 DDR CHN SLEEP CTRLO 
SET 
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0х20Ғ8 DDR СНМ SLEEP СТАО 
CLR 


| ОХООЕС = | DDR CHN SLEEP CTRL1 | DDR CHN SLEEP CTRL1 


0х1 CO DDR_CHN_SLEEP_CTRL1 
SET 

0х20ҒС DDR CHN SLEEP CTRL1 
CLR 


omm ваю 
omm ваю 


0х1104 CGM AP AUTO GATE EN 
SET 
0x2104 CGM AP AUTO GATE EN 
CLR 
0x0108 CGM GPU MM AUTO СА | CGM GPU MM AUTO GATE EN 
TE EN 
0x1108 CGM GPU MM AUTO GA 
TE EN SET 
0x2108 CGM GPU MM AUTO GA 
TE EN CLR 
0x010C CGM_CPO_AUTO_GATE_E | СОМ СРО AUTO САТЕ EN 
М 
0х110С ССМ_СРО_АЧТО_САТЕ_Е 
М SET 
0х210С СОМ СРО AUTO САТЕ E 
М CLR 
0х0110 CGM CP1 AUTO GATE E | CGM CP1 AUTO GATE EN 
N 
0x1110 CGM CP1 AUTO GATE E 
N SET 
0x2110 CGM CP1 AUTO GATE E 
N CLR 
0x0114 CGM CP2 AUTO GATE E | CGM CP2 AUTO GATE EN 
N 
0х1114 CGM CP2 AUTO GATE E 
N SET 
0х2114 CGM CP2 AUTO GATE E 
N CLR 


ome — [cope _[__ __ 
ооз [мекан — | — — — — 
omne омоним 
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7.12.1.1 PD CA7 ТОР CFG 


0x00000000 PD СА? TOP CFG (0х01208804) PD CA7 TOP CFG 
0x00001000 PD CA7 TOP CFG SET PD CA7 TOP CFG SET 


0x00002000 PD CA7 TOP CFG CLR PD CA7 TOP CFG CLR 


ЕСІН ЕЕЕ ЕЕ ЕЕ ЕЕ ЕСС BE EHE 


-|- reserved Ж PD CA7 ТОР PWR ОМ DLY 
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DO 
1 OW 
N 


E3 5 oe 


Set/CIr 


3 P ] 2 
ЕІ-ЗЕНЕЛЕЛЕНЕЗЕНЕЕСІЕЕЕЕЕІ ЕЗЕЗЕЛЕНЕЕ 


PD СА? ТОР PWR ON SEQ DLY PD CA7 TOP ISO ON DLY 
Type RW RW 
Set/CIr 


PD CA7 TOP CFG 


Field Name Type Set Reset Description 
Clear ОЕШ 


PD СА? TOP D om нь debug purpose. 
gt _ SHUTDOWN 


PD CA7 TOP F T Force Power Domain — 

ORCE SHUTDO shutdown. Only effective when 

WN 'PD CA7 TOP AUTO SHUTDOWN . 
EN' de-asserted. 


PD CA7 TOP A | [24] RW S/C 0х1 Enable Power Domain 'PD СА? ТОР" 
UTO SHUTDOW automatically Power-off when AP into 
N EN Deep Sleep. 
0: Power Domain shutdown by 
ІРО СА? TOP FORCE SHUTDOWN' 
1 : Power domain Automatically 
shutdown when AP enter Deep Sleep; 
PD СА? ТОР P | [23:16] | RW 0x20 Delay time for "РО СА? ТОР" from 
WR ON DLY turn on power switch to asserting 
power reset, in power up process, 
with unit of 30us. 
PD СА? TOP P | [15: 8] RW 0x88 Delay time for "РО CA7 ТОР" from 
WR ON SEQ D Powering up, in power up process, 
LY with unit of 30us. 
PD CA7 TOP IS | [7:0] RW 0х4 Delay time for 'PD СА? ТОР" from 
O ON DLY enable isolation cell to turn-off power 
switch, in power down process. with 
unit of 30us. 


7.12.1.2 PD САТ? СО CFG 


0x00000004 PD САТ? СО CFG (0x0120A802) PD CA7 СО СЕС 


0x00001004 PD СА? СО CFG SET PD СА? СО СЕС SET 
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0x00002004 PD САТ? CO CFG CLR PD CA7 CO CFG CLR 


SECUN ICON ERIS ERE E ER ЕЕЕ 


г reserved PD CA7 C0 PWR ON DLY 


PD CA7 С0 ISO ON DLY 


RW RW 


р жа _____ 
ЕСІ м м || » | о|о| о | о | о | о | | • Е 


РО_СА7_С0_СЕС 


Field Name Type Set/ Reset Description 
Clear E 


PD CA7 CO DB om —— debug purpose. 
G SHUTDOWN 
EN 


PD СА? CO FO = Force Power Domain | — 

RCE SHUTDOW shutdown. Only effective when 

N 'PD CA7 C0 AUTO SHUTDOWN E 
N' de-asserted. 


PD CA7 CO AU | [24] RW S/C 0х1 Enable Power Domain 'PD CA7 CO' 
TO SHUTDOWN automatically Power-off when AP into 
_ЕМ Deep Sleep. 
0: Power Domain shutdown by 
ІРО CA7 C0 FORCE SHUTDOWN' 
1 : Power domain Automatically 
shutdown when AP enter Deep Sleep; 
PD CA7 CO PW |[23:16] | RW 0x20 Delay time for 'PD СА? CO' from 
R ON DLY turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 


PD CA7 CO PW | [15: 8] RW 0xA8 Delay time for 'PD CA7 CO' from 

R ON SEQ DLY Powering up, in power up process, 
with unit of 30us. 

PD CA7 CO ISO | [7:0] RW 0x2 Delay time for 'PD CA7 CO' from 

ОМ рү enable isolation cell to turn-off power 
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RumDETETETETETEETETETETETETETETEZTIET 


| reserved PD CA7 C1 PWR ON DLY 


Зе = Ee | 


sr ECHTE e a Е ЗЕ Ee 
| Мате | PD CA7 C1 PWR ОМ SEQ DLY PD CA7 C1 ISO ON DLY 


Type 
Set/CIr 


PD CA7 C1 CFG 


Field Name Type Set Reset Description 
Clear Value 


PD CA7 C1 DB У Рог —— purpose. 
G SHUTDOWN . 
EN 


PD CA7 C1 FO = Force Power Domain o 

ВСЕ SHUTDOW shutdown. Only effective when 

N 'PD CA7 C1 AUTO SHUTDOWN E 
N' de-asserted. 


PD CA7 C1 AU | [24] RW S/C 0x0 Enable Power Domain 'PD CA7 C1' 
TO SHUTDOWN automatically Power-off when AP into 
_EN Deep Sleep. 
0: Power Domain shutdown by 
'PD CA7 C1 FORCE SHUTDOWN' 
1 : Power domain Automatically 
shutdown when AP enter Deep Sleep; 
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PD CA7 C1 PW |[23:16] | RW 0x20 Delay time for 'PD CA7 C1' from 

R ОМ DLY turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 


PD CA7 C1 PW | [15: 8] RW ОХАО Delay time for 'PD CA7 C1' Нот 
R ON SEQ DLY Powering up, in power up process, 
with unit of 30us. 


PD CA7 C1 ISO |[7: RW 0x2 Delay time for 'PD СА? C1' from 

ОМ рү enable isolation cell to turn-off power 
switch, in power on process. with unit 
of 30us. 


7.12.1.4 PD САТ? C2 СРО 


0x0000000C PD CA7 C2 CFG (0x02209802) PD CA7 C2 CFG 
0x0000100C PD СА? C2 СЕС SET PD СА? C2 СЕС SET 


0x0000200C PD CA7 C2 CFG CLR PD CA7 C2 CFG CLR 


БЕЛЕ IG О EIE EIER ВН Е 


Е reserved PD CA7 C2 PWR ON DLY 


ЕСЭ E Ed | 
ора а 


| Мате | PD CA7 C2 РМА ОМ SEQ DLY PD CA7 C2 ISO ON DLY 


Type 
Set/CIr 


PD CA7 C2 CFG 


Field Name Type Set Reset Description 
Clear Value 


PD CA7 C2 DB om For —— purpose. 
G SHUTDOWN 
EN 


PD CA7 C2 FO = —— Power Domain ——rFrxa 
RCE SHUTDOW shutdown. Only effective when 
N 'PD CA7 C2 AUTO SHUTDOWN E 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 868 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


КОЗ SPREADTRUM | SC7731G/SC8731G Device Specification 
А —_—_ 


PD CA7 C2 AU | [24] Enable Power Domain РО CA7 C2' 
TO SHUTDOWN automatically Power-off when AP into 
. EN Deep Sleep. 
0: Power Domain shutdown by 
'PD CA7 C2 FORCE SHUTDOWN' 
1 : Power domain Automatically 
shutdown when AP enter Deep Sleep; 


PD CA7 C2 PW | [23:16] 0x20 Delay time for 'PD CA7 C2' from 

R ОМ DLY turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 

PD CA7 C2 PW | [15: 8] 0x98 Delay time for 'PD CA7 C2' from 

R ON SEQ DLY Powering up, in power up process, 
with unit of 30us. 


PD CA7 C2 ISO Delay time for "РО CA7 C2' from 
ON DLY enable isolation cell to turn-off power 
switch, in power on process. with unit 

of 30us. 


7.12.1.5 PD САТ? СЗ CFG 


0x00000010 PD CA7 C3 CFG (0x02209002) PD CA7 C3 CFG 


0x00001010 PD CA7 C3 CFG SET PD СА? СЗ СЕС SET 


вост c3 себ ЕТ | 
ШЕІИЕЛЕЛЕЛЕЗЕЛЕЗЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕН 


- reserved PD CA7 C3 PWR ON DLY 


Зе = [ее С — 
ве | мо |» ||» OOO OOOO 
ви | пе | па [па | пе | и | пој» |» |" СЗ е а ао ОС С 
мапе ЕЕ ООС 
swej s 
ree С 5 О О ОС С ОС О ОСЗ ОСЗ ОСЗ ОЕ С ОСЗ EN 


РО_СА7_СЗ СЕС 
Field Мате Туре беі/ Reset Description 
Clear Value 
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PD CA7 C3 DB om For —— purpose. 
G SHUTDOWN _ 
EN 


PD CA7 C3 FO = Force Power Domain ——— 

RCE SHUTDOW shutdown. Only effective when 

N ІРО СА? СЗ AUTO SHUTDOWN E 
N' de-asserted. 


PD CA7 C3 AU | [24] RW S/C 0x0 Enable Power Domain 'PD_CA7_C3' 
ТО SHUTDOWN automatically Power-off when АР into 
_EN Deep Sleep. 
0: Power Domain shutdown by 
'PD CA7 СЗ FORCE SHUTDOWN' 
1 : Power domain Automatically 
shutdown when AP enter Deep Sleep; 


PD CA7 C3 PW |[23:16] | RW 0x20 Delay time for "РО CA7 CS3' from 

R ON DLY turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 

PD CA7 C3 PW |[15: 8] 0x90 Delay time for "РО CA7 CS3' from 

R ON SEQ DLY Powering up, in power up process, 
with unit of 30us. 

ES C ls y ISO |[7:0] Delay time for "РО CA7 CS3' from 
enable isolation cell to turn-off power 
Switch, in power on process. with unit 
of 30us. 


7.12.1.6 PD AP DISP CFG 
0x00000014 PD AP DISP CFG (0x00000000) PD AP DISP CFG 


ШЕШЕНЕ ЕЕ ЕЕ ЕЕ ДЕНЕ E ES 


reserved 
Type 


ПО И 
| Безе 1:17 И В КЕ И В В СЗЗ КЕ СЗ ВЕ 
иаи атаа к 


reserved 
Type 


PD AP DISP CFG 


Field Name Type Reset Description 
Value 


жеме — [Bru [mo [ Res — — — — — — — 


7.12.1.7 PD AP SYS CFG 


0x00000018 PD AP SYS CFG (0x01208006) PD AP SYS CFG 
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0x00002018 PD AP SYS CFG CLR PD AP SYS CFG CLR 


КЕЗ БШЕЛЕЛЕЕЖЕЛЕ ДЕЛЕ ЕНЕСІ ЕЕ 


Е a 


= с — — — —— ——— 
| Name | PD AP SYS PWR ON SEQ DLY PD AP. SYS ISO ON DLY 


Type 
Set/CIr 


PD AP SYS CFG 


Field Name Type Set/ Reset Description 
Clear Value 


кые [pij |no | [ш |ж — — — — —] 


PD AP SYS FO | [25] RW S/C 0x0 Force Power Domain 'PD_AP_SYS' 

ВСЕ SHUTDOW shutdown. Only effective when 

N 'PD AP SYS AUTO SHUTDOWN E 
N' de-asserted. 


PD AP SYS AU | [24] RW S/C 0х1 Enable Power Domain 'PD AP SYS' 
TO SHUTDOWN automatically Power-off when AP into 
_EN Deep Sleep. 
0: Power Domain shutdown by 
‘PD_AP_SYS_FORCE_SHUTDOWN'; 
1 : Power domain Automatically 
shutdown when AP enter Deep Sleep; 


PD АР SYS PW | [23:16] | RW 0x20 Delay time for 'PD_AP_SYS' from 

R_ON_DLY turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 

PD AP SYS PW | [15: 8] 0x80 Delay time for 'PD AP SYS' from 

R ON SEQ DLY Powering up, in power up process, 
with unit of 30us. 

PD AP SYS 150 | [ 7: 0] Delay time for "РО AP SYS' from 

_ОМ DLY enable isolation cell to turn-off power 
switch, in power on process. with unit 
of 30us. 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 871 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


ӨБЕЗШІШІ | SC7731G/SC8731G Device Specification 


7.12.1.8 PD MM TOP CFG 


0x0000001C PD MM TOP CFG (0x02208004) PD MM TOP CFG 
0x0000101C PD MM TOP CFG SET PD MM TOP CFG SET 


0x0000201C PD MM TOP CFG CLR PD MM TOP CFG CLR 


caci Е Е Е EIER RETE ЕСС ЕЕ 


M ЕС 


mi 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕЛЕНЕН 
| Мате | PD MM TOP PWR ON SEQ DLY PD MM TOP ISO ON DLY 


Type 
Set/CIr 


PD MM TOP CFG 


Field Name Type Set Reset Description 
Clear Value 


Dee: — mes no oo Rees — — — — —] 


PD MM TOP F [25] RW S/C 0х1 Force Power Domain 'PD MM TOP' 

ORCE SHUTDO shutdown. Only effective when 

WN 'PD MM TOP AUTO SHUTDOWN . 
EN' de-asserted. 


PD MM TOP A [24] RW S/C 0x0 Enable Power Domain 'PD_MM_TOP' 
UTO SHUTDOW automatically Power-off when AP into 
N EN Deep Sleep. 
0: Power Domain shutdown by 
ІРО MM TOP FORCE SHUTDOWN"' 
1 : Power domain Automatically 
shutdown when AP enter Deep Sleep; 
PD MM TOP P [23:16] | RW 0x20 Delay time for 'PD MM TOP' from 
WR ON DLY turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 
PD MM TOP P [15: 8] RW 0x80 Delay time for 'PD MM TOP' from 
WR ON SEQ D Powering up, in power up process, 
LY with unit of 30us. 
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PD MM TOP IS |[7: RW 0х4 Delay time for 'PD MM ТОР” from 

O ON DLY enable isolation cell to turn-off power 
switch, in power on process. with unit 
of 30us. 


PD GPU TOP CFG (0x02208004) PD GPU TOP CFG 


PD GPU TOP CFG SET PD GPU TOP CFG SET 
PD GPU TOP CFG CLR PD GPU TOP CFG CLR 


ЕС ЕЕЕ = ЕЕ ЫЗ АБ D 


' Ë ® 


ОЕ | о ЕЗІ ыл 
| Мате | PD GPU ТОР PWR ОМ SEQ DLY PD GPU TOP ISO ON DLY 


Type 
Set/CIr 


Reset  ENXEREZCGUTCAERERERERERERER КЕЕН 


PD GPU TOP CFG 


Field Name Type Set Reset Description 
Clear Value 


Dese: ЕЕ no oo nes — — — — —] 


PD GPU TOP F | [25] RW S/C 0х1 Force Power Domain PD СРО TOP' 

ORCE SHUTDO shutdown. Only effective when 

WN 'PD GPU TOP AUTO SHUTDOWN 
EN' de-asserted. 


PD GPU TOP A | [24] RW S/C 0x0 Enable Power Domain "РО GPU ТОР" 
UTO SHUTDOW automatically Power-off when AP into 
N EN Deep Sleep. 
0: Power Domain shutdown by 
'PD GPU TOP FORCE SHUTDOW 
№; 
1 : Power domain Automatically 
shutdown when AP enter Deep Sleep; 
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PD GPU TOP P |[23:16] | RW 0x20 Delay time for 'PD GPU TOP' from 

WR ON DLY turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 


PD GPU N P | 15: 8] 0х80 Delay time for 'PD СРО TOP' from 
Ж Powering up, іп power up process, 
with unit of 30us. 


PD GPU TOP I : Delay time for 'PD СРО ТОР” from 

SO ON DLY enable isolation cell to turn-off power 
switch, in power on process. with unit 
of 30us. 


7.12.1.10 PD CPO ARM9 0 CFG 
| 0х00000024 | PD CPO ARMO 0 CFG (0x0120A802) PD | PD СРО ARM9 0 СЕС | | ARM9 0 CFG 


0x00001024 PD CPO ARM9 0 СЕС SET PD_ A AEN CFG 


0x00002024 PD CPO ARM9 0 СЕС CLR PBxCP0 C sa CFG 


ИЛИЕЛЕЛЕЛЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕЛЕЛЕЗЕЗЕЛЕЗ 


' m m 


зе | se[s] 
| Мате | PD CPO АНМ9 0 PWR ОМ SEQ DLY PD CPO АНМ9 0 ISO ON DLY 


PD СРО АНМ9 0 CFG 


Field Name Type Set Reset Description 
Clear Value 


Пеле” ms [no | |ә [mens — — — — — 


PD CPO ARM9 |[25] RW S/C 0x0 Force Power Domain 
0 FORCE SHUT 'PD СРО ARMS 0 shutdown. Only 
DOWN effective when 

'PD СРО ARM9 0 AUTO SHUTDO 
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И Ee oo 


PD_CPO_ARM9__ | [24] Enable Power Domain 

0 AUTO SHUTD ІРО CPO ARMS 0' automatically 

OWN EN Power-off when AP into Deep Sleep. 
0: Power Domain shutdown by 
ІРО СРО ARM9 0 FORCE SHUTDO 
WN' 
1 : Power domain Automatically 
shutdown when AP enter Deep Sleep; 


PD СРО ARMS | [23:16] 0x20 Delay time for "РО CPO ARMS 0' 

0 PWR ON DLY from turn power switch to asserting 
power reset, in power up process, 
with unit of 30us. 

PD CPO ON MP [15: 8] 0хА8 Delay time for "РО СРО АНМ9 0! 

0 PWR O from Powering up, in power up 

Q DLY process, with unit of 30us. 


PD СРО ARMS. : Delay time for "РО СРО АНМ9 0 

0 ISO ON DLY from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


7.12.1.11 PD СРО ARMO9 1 CFG 
| 0х00000028 | PD CPO ARMO 1 CFG (0x0120A002) PD | PD СРО ARM9 1 CFG | | АВМ9 1 CFG 


0x00001028 PD СРО ARM9 1 СЕС SET PD. a -АНМ9_ 1 CFG 


0x00002028 PD СРО АНМ9 1 CFGCLR а анды 


ИЛЕЕЛЕЛЕЛЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕЛЕЛЕЗЕЗЕЛЕЗ 


4- a 


E- O 
S [ee [s | — —— —— — 
L-IERERERERERERERCSERERCSEREREREREN 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
СИ ЕВНА ИСУСЕ 
swe Т 

вези [т И» С С О ОС ОС ОС ОС ОС ОС ОЗ [>] 


PD СРО АНМ9 1 CFG 
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Field Name Type Set Reset Description 
Clear Value 


PD СРО ARM9 _ = — Power Domain 
1 FORCE SHUT ІРО CPO ARMS 1' shutdown. Only 
DOWN effective when 
'PD СРО ARM9 1 AUTO SHUTDO 
WN EN' de-asserted. 


PD CPO ARM9 [24] RW S/C 0х1 Enable Power Domain 
1 AUTO SHUTD ІРО CPO ARMS 1" automatically 
OWN EN Power-off when AP into Deep Sleep. 
0: Power Domain shutdown by 
Рр СРО ARM9 1 FORCE SHUTDO 
WN' 
1 : Power domain Automatically 
shutdown when AP enter Deep Sleep; 


PD CPO ARM9 | [23:16] | RW 0x20 Delay time for "РО CPO ARMS 1' 

1 PWR ON DLY from turn power switch to asserting 
power reset, in power up process, 
with unit of 30us. 

PD CPO oN [15: 8] 0хАО Delay time for 'PD CPO ARMS 1' 

1 PWR ON S from Powering up, in power up 

Q DLY process, with unit of 30us. 


PD CPO ARM9 . : Delay time for 'PD_CPO_ARM9_1' 

1_ISO_ON_DLY from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


7.12.1.12 PD CPO АВМ9 2 CFG 
| 0х0000002с | PD CPO ARMO 2 СЕС (0x01209802) PD. | PD СРО АНМ9 2 CFG | | ARM9 2 CFG 


0x0000102C PD СРО ARM9 2 СЕС SET PD саси а 2 CFG 


0х0000202С PD CPO АВМ 2 СЕС СІН PD СРО АНМ9 2 CFG 


ИПШЕЛЕЛЕЛЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕЛЕЛЕЗЕЗЕЗЕЗ 


|= m 


ЕЛ è o ë OOE 


See i ЕЕ 


БК O 
ЕСЛЕНЕНЕЛЕЛЕНЕНЕН ЕНЕН ЕНЕЛЕНЕНЕН 
Fina 
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| Name | PD CPO АНМ9 2 PWR ON SEQ DLY PD CPO ARM9 2 ISO ON DLY 
Туре 


Set/CIr 


PD СРО АНМ9 2 СЕС 


Field Name Type беі/ Reset Description 
Clear Value 


PD CPO ARM9 . c —€—— Power Domain 
2 FORCE SHUT ІРО CPO ARMS 2 shutdown. Only 
DOWN effective when 
'PD СРО ARM9 2 AUTO SHUTDO 
WN EN' de-asserted. 


PD CPO ARM9 [24] RW S/C 0х1 Enable Power Domain 

2 AUTO SHUTD ІРО CPO ARMS 2' automatically 

OWN EN Power-off when AP into Deep Sleep. 
0: Power Domain shutdown by 
'PD СРО ARM9 2 FORCE SHUTDO 
WN' 

1 : Power domain Automatically 
shutdown when AP enter Deep Sleep; 

PD CPO ARM9 | [23:16] | RW 0x20 Delay time for "РО CPO АНМ9 2' 

2 PWR ON DLY from turn power switch to asserting 
power reset, in power up process, 
with unit of 30us. 

PD CPO ARM9 | [15:8] RW 0x98 Delay time for "РО CPO АНМ9 2' 

2 PWR ON SE from Powering up, іп power up 

Q DLY process, with unit of 30us. 


PD CPO ARM9 |[7: RW 0x2 Delay time for "РО CPO АНМ9 2 

2150 ON DLY from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


7.12.1.13 PD СРО HUSGE CFG 
| 0х00000030 | PD CPO HUSGE CFG (0х01209004) PD | PD СРО HU3GE СЕС | HU3GE_CFG 


0x00001030 PD_CP0_HU3GE_CFG SET PD CPO ET cFG 


0x00002030 PD CPO HU3GE СЕС CLR PD CPO | т CFG 


ИЛИЕЛЕЛЕЛЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕЛЕЛЕЗЕЗЕЗЕЗ 


- =. x m 
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OW | OW 
а — 
| Туре | 


PD CPO HUSGE PWR ОМ SEQ DLY PD CPO HUSGE ISO ON DLY 


Ly 


Set/CIr 


PD CPO HUSGE CFG 


Field Name Type Set Reset Description 
Clear Value 


Dese: |р mo [ш [кееш — — — — —] 


PD CPO HUSGE | [25] RW S/C 0x0 Force Power Domain 
FORCE SHUTD Рр СРО HUSGE' shutdown. Only 
OWN effective when 
'PD СРО HUSGE AUTO SHUTDOW 
N EN' de-asserted. 


PD CPO HUSGE | [24] RW S/C 0х1 Enable Power Domain 
AUTO SHUTDO 'PD CPO HUSGE' automatically 
WN EN Power-off when AP into Deep Sleep. 
0: Power Domain shutdown by 
'PD СРО HUSGE FORCE SHUTDO 
WN' 
1 : Power domain Automatically 
shutdown when AP enter Deep Sleep; 
PD CPO HUSGE |[23:16] | RW 0x20 Delay time for "РО СРО HUSGE' 
PWR ON рү from turn power switch to asserting 
power reset, in power up process, 
with unit of 30us. 
PD CPO HUSGE | (15: 8] RW 0x90 Delay time for 'PD СРО HUSGE' 
PWR ON SEQ from Powering up, in power up 
_DLY process, with unit of 30us. 


PD CPO HUSGE | [ 7: 0] RW 0x4 Delay time for 'PD СРО HUSGE' 

150 ON DLY from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


7.12.1.14 PD CPO GSM CFG 


0x00000034 PD CPO GSM СҒС (0x01208804) PD СРО GSM СРО 
0x00001034 PD CPO GSM CFG SET PD CPO GSM CFG SET 


0x00002034 PD СРО GSM CFG CLR PD CPO GSM CFG CLR 


| ви |з1 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved (d E PD CPO GSM PWR ON DLY 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 878 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


EA SPREADTRUM | 5С77310/5С87316 Device Specification 


mr — — [se [= 


ПЕСИ REE БИК ERES EIER ЕЛ ЕЯ КИ 
| Мате | PD СРО GSM PWR ОМ SEQ DLY PD CPO GSM ISO ON DLY 
Ww RW 


R 


PD CPO GSM CFG 


Field Name Type Set Reset Description 
Clear Value 


Dee: — [mrs [no | [© [ше — — — — 


PD CPO GSM F | [25] RW S/C 0x0 Force Power Domain "РО СРО GSM' 

ORCE SHUTDO shutdown. Only effective when 

WN 'PD СРО GSM AUTO SHUTDOWN _ 
EN' de-asserted. 


PD CPO GSM A | [24] RW S/C 0х1 Enable Power Domain РО СРО GSM' 
UTO SHUTDOW automatically Power-off when AP into 
N EN Deep Sleep. 
0: Power Domain shutdown by 
'PD СРО GSM FORCE SHUTDOW 
№; 
1 : Power domain Automatically 
shutdown when AP enter Deep Sleep; 
PD СРО GSM Р | [23:16] | RW 0x20 Delay time for "РО СРО GSM' from 
WR ON DLY turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 
PD CPO GSM P | [15: 8] RW 0x88 Delay time for "РО СРО GSM' from 
WR ОМ SEQ D Powering up, in power up process, 
LY with unit of 30us. 
PD CPO GSM I [ 7: 0] RW 0х4 Delay time for 'РО_СРО_С5М' from 
SO ON DLY enable isolation cell to turn-off power 
switch, in power on process. with unit 
of 30us. 


7.12.1.15 PD CPO TD CFG 


0x00000038 PD CPO TD CFG (0x01208804) PD CPO TD CFG 


0x00001038 PD CPO TD CFG SET PD CPO TD CFG SET 
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0x00002038 PD CPO TD CFG CLR PD CPO TD CFG CLR 


ШШ EE E ES ERSTES ESTE ETUR ВЕ 


B ЕЕ 


Cl — [> м 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
| Мате | PD CPO TD PWR ON SEQ DLY PD CPO TD ISO ON DLY 


Type 
Set/CIr 


PD CPO TD CFG 


Field Name Type Set Reset Description 
Clear Value 


Tena ЕЕ no | oo |ж — — — — —] 


PD CPO TD FO | [25] RW S/C 0x0 Force Power Domain 'PD CPO TD' 

RCE SHUTDOW shutdown. Only effective when 

N Рр СРО TD AUTO SHUTDOWN E 
N' de-asserted. 


PD CPO TD AU | [24] RW S/C 0х1 Enable Power Domain 'PD CPO TD' 
TO SHUTDOWN automatically Power-off when AP into 
_EN Deep Sleep. 
0: Power Domain shutdown by 
'PD CPO0 TD FORCE SHUTDOWN' 
1 : Power domain Automatically 
shutdown when AP enter Deep Sleep; 


PD CPO TD PW |[23:16] | RW 0x20 Delay time for 'PD CPO TD' from 

R ON DLY turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 

PD CPO TD PW |[15: 8] 0x88 Delay time for 'PD CPO TD' from 

R ON SEQ DLY Powering up, in power up process, 
with unit of 30us. 

i: NEL 510- ISO | [ 7: 0] Delay time for 'PD CPO TD' from 

Б enable isolation cell to turn-off power 
switch, in power on process. with unit 
of 30us. 
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7.12.1.16 PD CPO CEVA CFG 


0x0000003C PD CPO CEVA CFG (0x01208804) PD CPO CEVA CFG 
0x0000103C PD CPO CEVA CFG SET PD CPO CEVA CFG SET 


0x0000203C PD CPO CEVA CFG CLR маја 


БЕ ЕЕ ЕЕ КЕР ЕРЕ РА А РАБ А ЕЕ 


' Ë ЕС 


CU] —  FA3EINEEERC NENNEN 
| Name | PD CPO CEVA PWR ON SEQ DLY PD CPO CEVA ISO ON DLY 


Type 
Set/CIr 


ЕСІ EEEE KERFEZUERERERERER CGE 


PD СРО СЕМА CFG 


Field Name Type Set Reset Description 
Clear Value 


Dese: [Di no [oo nes — — — — —] 


PD CPO СЕУА | [25] RW S/C 0x0 Force Power Domain 'PD СРО CEVA' 

FORCE SHUTD shutdown. Only effective when 

OWN Рр CPO CEVA AUTO SHUTDOWN 
. EN' de-asserted. 


PD CPO CEVA | [24] RW S/C 0х1 Enable Power Domain 

AUTO SHUTDO 'PD СРО СЕУА automatically 

WN EN Power-off when AP into Deep Sleep. 
0: Power Domain shutdown by 
Рр CPO0 СЕМА FORCE SHUTDOW 
№; 
1 : Power domain Automatically 
shutdown when AP enter Deep Sleep; 

PD CPO CEVA | [23:16] | RW 0x20 Delay time for "РО CPO CEVA' 

PWR ON DLY from turn power switch to asserting 
power reset, in power up process, 
with unit of 30us. 


PD CPO CEVA  |[15:8] 0x88 Delay time юг "РО СРО CEVA' 
РМА ON SEQ ` from Powering up, in power up 
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DV [| | | T рро тото 


PD CPO CEVA I |[7: RW 0x4 Delay time for "РО СРО CEVA' 


SO ON DLY from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


7.12.1.17 PD CPO SYS CFG 


0x00000044 PD CPO SYS CFG (0x12208006) PD СРО SYS СРС 
0x00001044 PD CPO SYS CFG SET PD CPO SYS CFG SET 


0x00002044 PD CPO SYS CFG CLR PD CPO SYS CFG CLR 


ECNGNEXEJEGEZEGEJESETEXEREIEDEJESEI 


A reserved PD CPO SYS PWR ON DLY 


ЕИ = e ее C >  —— 
GEL ________ 


| Name | PD CPO SYS РМА ON SEQ DLY PD CPO SYS ISO ON DLY 


ІЛ — • | о | о ој о | о | о |о | о | о | • | o MINI | 


PD CPO SYS CFG 


Field Name Type Set Reset Description 
Clear Value 


Dese: этая no [oo nes — — — —] 


CPO FORCE DE | [28] RW S/C 0x1 By default, Force CPO Sys shutdown. 
EP SLEEP Software Must de-assert this bit to 1'bO 
to let CPO available. 


PD CPO SYS Е | [25] RW S/C 0х1 Force Power Domain "РО СРО SYS' 

ORCE SHUTDO shutdown. Only effective when 

WN 'PD СРО SYS AUTO SHUTDOWN 
EN' de-asserted. 


кәе fea mo | [© аваа 


PD CPO SYS P |[23:16] | RW 0x20 Delay time for "РО СРО SYS' from 
WR ON DLY turn power switch to asserting power 
reset, in power up process, with unit 
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of 30us. 


PD CPO SYS P | [15: 8] RW 0x80 Delay time for "РО CPO SYS' from 
WR ON SEQ D Powering up, in power up process, 
LY with unit of 30us. 


PD CPO SYS IS | [7:0] RW 0x6 Delay time for "РО CPO SYS' from 

O ON DLY enable isolation cell to turn-off power 
switch, in power on process. with unit 
of 30us. 


7.12.1.18 PD CP1 ARM9 CFG 
| 0х00000048 | PD CP1 АНМ9 СЕС (0x0120A002) PD. | PD CPi ARM9 CFG | _ARM9_CFG 


0x00001048 PD CP1 АНМ9 CFG SET PD. KT eer CFG 


0x00002048 PD_CP1_ARM9_CFG CLR PD CPI Әр СЕС 


ИПИЕЛЕЛЕЛЕЛЕЛЕЗЕЗЕЗЕЛЕЗЕЛЕЗЕЗЕЗЕЛЕЗ 


|= a 


--= Vsi. —— 


See s [se] 


—ssss 
[Reset | о | о | о | oe, Se | о | о Ш: о o |• o | ој о] 
Pe 


PD CP1 ARM9 PWR ON SEQ DLY PD CP1 ARM9 ISO ON DLY 


Type RW RW 
Set/Clr 


PD_CP1_ARM9_CFG 


Field Name Type Set/ Reset Description 
Clear Value 


PD_CP1_ARM9 = Force Power Domain — 

FORCE SHUTD. shutdown. Only effective when 

OWN ІРО СР1 ARM9 AUTO SHUTDOWN 
. EN' de-asserted. 

PD CP1 ARMS | [24] RW S/C 0х1 Enable Power Domain 

AUTO SHUTDO ІРО CP1 АНМ9 automatically 

WN EN Power-off when AP into Deep Sleep. 
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: Power Domain shutdown by 
PD _ CP1 ARM9 FORCE SHUTDOW 


: Power domain Automatically 
shutdown when AP enter Deep Sleep; 


PD CP1 ARM9 | [23:16] | RW 0x20 Delay time for "РО CP1 ARMS9' 

PWR ON DLY from turn power switch to asserting 
power reset, in power up process, 
with unit of 30us. 


PD CP1 ARM9 | [15:8] | RW ОХАО Delay time юг 'PD CP1 ARMS9' 
PWR ON SEQ . from Powering up, in power up 
DLY process, with unit of 30us. 


PD CP1 ARM9 I |[7: RW 0x2 Delay time for "РО CP1 ARMS9' 

SO ON DLY from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


7.12.1.19 PD CP1 GSM CFG 


0x0000004C PD CP1 GSM CFG (0х01209804) PD CP1 GSM CFG 
0x0000104C PD CP1 GSM CFG SET PD CP1 GSM CFG SET 


0x0000204C PD CP1 GSM CFG CLR PD CP1 GSM CFG CLR 


БЕСІН Е ЕЕ ЕЕ Е ЕЕ ЕЕ ETC EORR 


| m 


ii =.= 
swe [ee [se] — — ——— 
вози | || „о | e | „|| ERERESEREREREREN 
ви | пе | а [па пе | | поје |» | 7 СЗ СЗ [а [а Е ИСЗ С 
пате | oeren onsa | aenor | 
СОИ И 
к=». Г» В 


PD CP1 GSM СЕС 


Field Name Type Set Reset Description 
Clear Value 


sume "| foo [wee 7 
PD CP1 GSM F | [25] Force Power Domain 'PD CP1 GSM' 
ORCE SHUTDO shutdown. Only effective when 
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WN Рр CP1 GSM AUTO SHUTDOWN _ 
И |] | | | а 


PD CP1 GSM А | [24] RW S/C 0х1 Enable Power Domain "РО CP1 GSM' 
UTO SHUTDOW automatically Power-off when AP into 
N EN Deep Sleep. 
0: Power Domain shutdown by 
'PD CP1 GSM FORCE SHUTDOW 
№; 
1 : Power domain Automatically 
shutdown when AP enter Deep Sleep; 


PD CP1 GSM P |[23:16] | RW 0x20 Delay time for 'PD CP1 GSM' from 

WR ON DLY turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 

PD CP1 GSM P | [15: 8] RW 0x98 Delay time for 'PD CP1 GSM' from 

WR ОМ SEQ D Powering up, in power up process, 

LY with unit of 30us. 


PD CP1 GSM I [ 7: RW 0х4 Delay time for 'PD_CP1_GSM' from 

SO ON DLY enable isolation cell to turn-off power 
switch, in power on process. with unit 
of 30us. 


7.12.1.20 PD CP1 TD CFG 


0x00000050 PD CP1 TD CFG (0x01209004) PD CP1 TD CFG 
0x00001050 PD CP1 TD CFG SET PD CP1 TD CFG SET 


0x00002050 PD CP1 TD CFG CLR PD CP1 TD CFG CLR 


ШОЧЕШ | ESTER ЕЕЕ ЕЗ ES 


B ЕЕ 


| Name | PD CP1 TD PWR ON SEQ DLY PD CP1 TD ISO ON DLY 


PD CP1 TD CFG 
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Field Name Type Set Reset Description 
Clear Value 


Dese: [Di no | |ә Reemi — — — — —] 


PD CP1 TD FO | [25] RW S/C 0x0 Force Power Domain 'PD CP1 TD' 

RCE SHUTDOW shutdown. Only effective when 

N 'PD CP1 TD AUTO SHUTDOWN E 
N' de-asserted. 


PD CP1 TD AU | [24] RW S/C 0х1 Enable Power Domain 'PD CP1 TD' 
TO SHUTDOWN automatically Power-off when AP into 
_EN Deep Sleep. 
0: Power Domain shutdown by 
'PD CP1 TD FORCE SHUTDOWN' 
1 : Power domain Automatically 
shutdown when AP enter Deep Sleep; 


PD CP1 TD PW |[23:16] | RW 0x20 Delay time for 'PD CP1 TD' from 

R ON рҮ turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 

PD CP1 TD PW | [15:8] RW 0x90 Delay time for 'PD CP1 TD' from 

R ON SEQ DLY Powering up, іп power up process, 
with unit of 30us. 


PD CP1 TD ISO |[7: RW 0х4 Delay time for 'PD CP1 TD' from 

. ON ПУ enable isolation cell to turn-off power 
Switch, in power on process. with unit 
of 30us. 


7.12.1.21 PD CP1 L1RAM CFG 
| 0х00000054 | PD CP1 L1RAM CFG (0x01208804) PD | PD CP! І1ВАМ CFG | _L1RAM_CFG 


0x00001054 PD_CP1_L1RAM_CFG SET PD ee ee 


0x00002054 PD CP1 L1RAM CFG CLR РОДОМ АМ ЕГО 


ИЛИЕЛЕЛЕЛЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕЛЕЛЕЗЕЗЕЗЕЗ 


|= 


— NENNEN 


See se [se] 


w 
Reset | о | о | о | о | о | о | о | о | у Мо |•|•| ој: 
ew REED e e ЗЕ ЗЕЕ ЕЛЕНЕ 


PD CP1 L1TRAM PWR ОМ SEQ DLY PD CP1 L1RAM ISO ON DLY 
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Set/CIr 


PD CP1 L1RAM CFG 


Field Name Type Set Reset Description 
Clear Value 


Dese: |р no oo |а — — — — —] 


PD CP1 L1RAM | [25] RW S/C 0х0 Force Power Domain 
FORCE SHUTD 'PD CP1 L1RAM' shutdown. Only 
OWN effective when 
'PD CP1 L1RAM AUTO SHUTDOW 
N EN' de-asserted. 


PD CP1 L1RAM | [24] RW S/C 0х1 Enable Power Domain 

AUTO SHUTDO 'PD CP1 L1RAM' automatically 

WN EN Power-off when AP into Deep Sleep. 
0: Power Domain shutdown by 
'PD CP1 L1RAM FORCE SHUTDO 
WN' 
1 : Power domain Automatically 
shutdown when AP enter Deep Sleep; 


PD CP1 L1RAM |[23:16] | RW 0x20 Delay time for 'PD CP1 L1RAM' 

PWR ON рү from turn power switch to asserting 
power reset, in power up process, 
with unit of 30us. 

PD CP1 L1RAM | [15: 8] RW 0x88 Delay time for 'PD CP1 L1RAM' 

PWR ON SEQ from Powering up, in power up 

_DLY process, with unit of 30us. 


PD CP1 L1RAM |[7: RW 0х4 Delay time for 'PD CP1 L1RAM' 

. ISO ON DLY from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


7.12.1.22 PD CP1 SYS CFG 


PD CP1 SYS CFG (0x12208006) 
PD CP1 SYS CFG SET 
Е E ЕДИН eee 


- | 


"пре | o “|е” 
ЕШ [р 


reserved PD CP1 SYS PWR ON DLY 
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| Name | PD CP1 SYS PWR ON SEQ DLY PD CP1 SYS ISO ON DLY 


Type 
Set/CIr 


PD CP1 SYS CFG 


Field Name Type Set Reset Description 
Clear Value 


CP1 FORCE DE om By default, Force Dc — —— Sys shutdown. 
EP SLEEP Software Must de-assert this bit to 1'bO 
to let CP1 available. 


PD CP1 SYS F | [25] RW S/C 0х1 Force Power Domain 'PD CP1 SYS' 

ORCE SHUTDO shutdown. Only effective when 

WN 'PD CP1 SYS AUTO SHUTDOWN _ 
EN' de-asserted. 

gg [mo | [ш [Reeva — | 

PD CP1 SYS P |[23:16] | RW 0x20 Delay time for 'PD CP1 SYS' from 

WR ON DLY turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 

PD CP1 SYS P | [15: 8] RW 0x80 Delay time for 'PD CP1 SYS' from 

WR ON SEQ D Powering up, in power up process, 

LY with unit of 30us. 


PD CP1 SYS IS | [7:0] RW 0x6 Delay time for 'PD CP1 SYS' from 

O ON DLY enable isolation cell to turn-off power 
switch, in power on process. with unit 
of 30us. 


7.12.1.23 PD CP2 ARM9 CFG 
| 0x0000005C | PD CP2 АВМ9 СҒС (0x01209002) PD. | PD CP2 ARM9 CFG | _ ARM9 CFG 


0x0000105C PD CP2 АНМ9 CFG SET PD EIE сға 


0х0000205С PD CP2 ARM9 СЕС CLR PD: CP2 cU CFG 


ИЛШЕЛЕЛЕЛЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕЛЕЛЕЗЕЗЕЛЕЗ 


а m 
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| Туре | 
ша ЫШ 


PD CP2 АНМ9 ISO ОМ DLY 


RW RW 


PD CP2 ARM9 CFG 


Field Name Type Set Reset Description 
Clear Value 


кые [pij no oo nes — — — — —] 


PD CP2 ARM9 | [25] RW S/C 0x0 Force Power Domain "РО CP2 АНМО 

FORCE SHUTD shutdown. Only effective when 

OWN 'PD CP2 ARM9 AUTO SHUTDOWN 
. EN' de-asserted. 


PD CP2 ARMS | [24] RW S/C 0х1 Enable Power Domain 

AUTO SHUTDO 'PD CP2 ARMS' automatically 

WN EN Power-off when AP into Deep Sleep. 
0: Power Domain shutdown by 
'PD СР2 ARM9 FORCE SHUTDOW 
№; 
1 : Power domain Automatically 
shutdown when AP enter Deep Sleep; 

PD CP2 ARM9 | [23:16] | RW 0x20 Delay time for "РО CP2 ARM9' 

PWR ON DLY from turn power switch to asserting 
power reset, in power up process, 
with unit of 30us. 

PD CP2 т SM [15: 8] 0x90 ы time for "РО CP2 АНМ9 

PWR ON S from Powering up, in power up 

DLY process, with unit of 30us. 


PD CP2 ААМ I : Delay time for "РО CP2 ARM9' 

SO ON DLY from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


7.12.1.24 PD CP2 WIFI CFG 


0x00000060 PD CP2 WIFI CFG (0x01208804) PD CP2 WIFI CFG 
0x00001060 PD CP2 WIFI CFG SET PD CP2 WIFI CFG SET 


0x00002060 PD CP2 WIFI CFG CLR PD CP2 WIFI CFG CLR 


ШЛИЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЗЕЛЕЛЕЛЕЛИАЕ 


ЕЕЕ СЕ 
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PD CP2 WIFI ISO ON DLY 


RW RW 


PD CP2 WIFI CFG 


Field Name Type Set Reset Description 
Clear Value 


PD CP2 WIFI F zy Force Power Domain — 

ORCE SHUTDO shutdown. Only effective when 

WN 'PD CP2 МЕ! AUTO SHUTDOWN _ 
EN' de-asserted. 


PD CP2 WIFI A | [24] RW S/C 0x1 Enable Power Domain 'PD CP2 WIFI' 
UTO SHUTDOW automatically Power-off when AP into 
N EN Deep Sleep. 
0: Power Domain shutdown by 
'PD CP2 WIFI FORCE SHUTDOWN 
1 : Power domain Automatically 
shutdown when AP enter Deep Sleep; 
PD CP2 WIFI P |[23:16] | RW 0x20 Delay time for 'PD CP2 WIFI' from 
WR ON DLY turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 
PD CP2 WIFI P |[15: 8] RW 0x88 Delay time for 'PD CP2 WIFI' from 
WR ON SEQ D Powering up, in power up process, 
LY with unit of 30us. 
PD CP2 WIFI IS | [ 7: 0] RW 0х4 Delay time for 'PD CP2 WIFI' from 
O ON DLY enable isolation cell to turn-off power 
switch, in power on process. with unit 
of 30us. 


7.12.1.25 AP WAKEUP POR CFG 
0x00000064 AP WAKEUP POR CFG (0x00000000) AP WAKEUP POR CFG 


| ви |з1 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
эе /иү. 


reserved 
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| 
Peel грр 
И Е ЕЕ ССС Е СЕ ОС 


т Е 


ШЕ 


АР WAKEUP POR СЕС 


Field Name Type Reset Description 
Value 


эп [Ro |99 [Red — 
AP WAKEUP P RW 0x0 By default, to wakeup AP after chip power up. 
OR N Software MUST set this bit to 1'b1 before enter 
AP light/deep sleep. 


7.12.1.26 PD CP2 SYS CFG 


PD CP2 SYS СЕС (0х12208006) 
| 0х00002068 | PD СР2 SYS CFG CLR 
e felele le e e eale e ere 


A reserved PD_CP2_SYS_PWR_ON_DLY 


л 9 O ни 
— s 
ЕЛЕЛЕЗЕЙ 
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PD CP2 SYS CFG 


Field Name Type Set Reset Description 
Clear Value 


CP2 FORCE DE om By default, Force CP2 D — shutdown. 
EP SLEEP Software Must de-assert this bit to 1'bO 
to let CP2 available. 


Deme: — [Ems |o [ Uo |Reews — — — — — 


PD CP2 SYS F | [25] RW S/C 0х1 Force Power Domain "РО СР2 SYS' 

ORCE SHUTDO shutdown. Only effective when 

WN 'PD CP2 SYS AUTO SHUTDOWN 
EN' de-asserted. 


ІСІ fea mo | [© [Reseed — — — — — | 


PD CP2 SYS P |[23:16] | RW 0x20 Delay time for 'PD CP2 SYS' from 

WR ON DLY turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 

PD CP2 SYS P | [15: 8] RW 0x80 Delay time for 'PD CP2 SYS' from 

WR ON SEQ D Powering up, in power up process, 

LY with unit of 30us. 


PD CP2 SYS IS |[7: RW 0x6 Delay time for "РО CP2 SYS' from 

O ON DLY enable isolation cell to turn-off power 
switch, in power on process. with unit 
of 30us. 


7.12.1.27 PD PUB SYS CFG 


PD PUB SYS CFG (0x01208006) 
BESSER er perpe Е зи ЕБІ 


= ma 


ыз ГИ NENNEN 


See se [se] 


и 
Reset | о | о | о | о | о | о | о | о | о | о oo | o [| 
ШИ (aa fas АГ CO ПС СПС ПИ ee 


PD PUB SYS PWR ON SEQ DLY PD PUB SYS ISO ON DLY 
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Set/CIr 


PD PUB SYS CFG 


Field Name Type Set Reset Description 
Clear Value 


кые — ms mo | [ш [кееш — — — —] 


PD PUB SYS F | [25] RW S/C 0x0 Force Power Domain 'PD PUB. SYS' 

ORCE SHUTDO shutdown. Only effective when 

WN 'PD PUB SYS AUTO SHUTDOWN 
EN' de-asserted. 


PD PUB SYS A | [24] RW S/C 0х1 Enable Power Domain 'PD PUB SYS' 
UTO SHUTDOW automatically Power-off when AP into 
N EN Deep Sleep. 
0: Power Domain shutdown by 
'PD PUB SYS FORCE SHUTDOWN 
1 : Power domain Automatically 
shutdown when AP enter Deep Sleep; 
PD PUB SYS P |[23:16] | RW 0x20 Delay time for 'PD PUB SYS' from 
WR ON DLY turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 
PD PUB SYS P |[15: 8] RW 0x80 Delay time for 'PD PUB SYS' from 
WR ON SEQ D Powering up, in power up process, 
LY with unit of 30us. 


PD PUB SYS IS Delay time for 'PD PUB SYS' from 

O ON DLY enable isolation cell to turn-off power 
switch, in power on process. with unit 
of 30us. 


7.12.1.28 XTL WAIT. CNT 


ви Ги [о [2s |» [2 [s [25 |“ [о [2 [т | » vo [в [зт [15] 
Teme 


reserved 


XTL1_WAIT_CNT XTLO_WAIT_CNT 


sr ЕЛЕЛЕЛЕНЕЛЕЛЕНЕЛЕЛЕЛ СЗ ЕЕ ВЕ ЕЕ 


XTL WAIT СМТ 


Field Name Type Reset Description 
Value 
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XTL1 WAIT. CNT | [15: 8] RW ОХАб Wait time for XTL1 clock stable, with unit 30us. Ву 
default 4.98ms. 


XTLO WAIT CNT |[7: 0] RW ОхАб Wait time for XTLO clock stable, with unit 30us. By 
default 4.98ms. 


7.12.1.29 XTLBUF WAIT CNT 


ви Ги [so] |» | [s [25 [2 [а [22 [9 [ж [лә [пе [7 [15] 
Teme 


reserved 
Eme 47.2 
| eset O ЕЕ ИШ ИЕ И И ИЕ ИЕ ИШ ЕЕЕ ИЕ ИЕ ИЕ | ИЯ 
ШОМЕЛЕЛЕЛЕНЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЗЛЕНЕЛ 


XTLBUF1 WAIT СМТ XTLBUFO WAIT CNT 
Туре 


XTLBUF WAIT СМТ 


Field Name Type Reset Description 
Value 
mug [no [oo [Rem — —  — | 
XTLBUF1 WAIT | [15: 8] RW 0x20 Wait time for XTL1 BUF clock stable, with unit 
CNT 30us. By default 0.96ms. 
XTLBUFO WAIT | [ 7: 0] RW 0x20 Wait time for XTL1 BUF clock stable, with unit 
CNT 30us. By default 0.96ms. 


7.12.1.30 PLL WAIT CNT1 


_ ви [o [9o [5 [99 [7 2 [25 [а [5 [2 5 |» о e | v [6] 


WPLL. WAIT. CNT ТОРЫ. WAIT. СМТ 


ШІН ЕЛЕПЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕНЕНЕН 
| Мате | DPLL WAIT. СМТ MPLL WAIT. CNT 


PLL WAIT. CNT1 


Field Name Type Reset Description 
Value 
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WPLL WAIT CN | [31:24] | RW 0x20 Wait time for WPLL clock stable, with unit 30us. 
T By default 0.96ms. 

TDPLL WAIT C | [23:16] | RW 0x20 Wait time for TDPLL clock stable, with unit 30us. 
NT By default 0.96ms. 


DPLL WAIT CN | [15: 8] RW 0x20 Wait time for DPLL clock stable, with unit 30us. 
T By default 0.96ms. 
MPLL WAIT CN | [7:0] RW 0x20 Wait time for MPLL clock stable, with unit 3005. 
T By default 0.96ms. 


7.12.1.31 PLL WAIT. CNT2 


_ ви [o [o [3 [2s [77 |» 2 [а [5 [2 [1 |» о e | v [| 
[ene HN 


reserved WIFIPLL2 WAIT CNT 


аа  -.-.. _ 
ЕШІ | КЕ лс 
nimium ы Le t e ss HL 


WIFIPLL1 WAIT. CNT CPLL WAIT. CNT 


вези [o 5 0 С В ЗВ С С 1 


PLL WAIT СМТ2 


Field Name Type Reset Description 
Value 
pra [RO [oo [aese — —  -— 
WIFIPLL2 WAIT | [23:16] | RW 0x20 Wait time for WIFIPLL2 clock stable, with unit 
CNT 30us. By default 0.96ms. 
WIFIPLL1 WAIT | | [15: 8] RW 0x20 Wait time for WIFIPLL1 clock stable, with unit 
CNT 30us. By default 0.96ms. 
CPLL WAIT CN |[7:0] RW 0x20 Wait time for CPLL clock stable, with unit 30us. 
T By default 0.96ms. 


7.12.1.32 XTLO REL CFG 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
Teme 


reserved 


тле | 
С | 
LIERERERERERERERERERERERERERERERES 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
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хт! | XTL | ХТІ | XTL 
0c[oc|oc|oA 

reserved P2 P1 РО Р 
| | ‘i SE 

L 


ыз — — — Eirxx 
[Seve [se fcc [eT] 
СІЛЕНЕНЕНЕЕЕЕКЕЕНЕНЕЛЕЕЕЕЕЕЕНЕНЕБЕР 


XTLO REL СЕС 


Field Name Type Set Reset Description 
Clear Value 


meu ra so | e [wes —— — 


XTLO CP2 SEL | 3] XTLO selected by CP2 sys. Once 
selected, XTLO would shutdown after 
CP2 sys into deep sleep; 
: : XTLO not selected by CP2 sys; 
: ХТИО selected by CP2 Sys. 


XTLO CP1 SEL XTLO selected by CP1 sys. Once 
selected, XTLO would shutdown after 
CP1 sys into deep sleep; 
0 : XTLO not selected by CP1 sys; 


1 : XTLO selected by CP1 Sys. 
XTLO CPO SEL [ 1] XTLO selected by CPO sys. Once 


selected, XTLO would shutdown after 
СРО sys into deep sleep; 


0 : XTLO not selected by CPO sys; 
1: XTLO selected by CPO Sys. 
XTLO AP SEL XTLO selected by AP sys. Once 


selected, XTLO would shutdown after 
AP sys into deep sleep; 


0 : XTLO not selected by AP sys; 
1: XTLO selected by AP Sys. 


7.12.1.33 XTL1 REL CFG 


ви Ги [so] = |» T [s [25 [2 5 [2 [5 | » [лә [| [ [15] 
кт C HN 


reserved 


XTL | XTL | XTL 
reserved 
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но М 
С 


XTL1 REL CFG 


Field Name Type Set Reset Description 
Clear Value 


[mm — [pare e [me —  — —— 


XTL1 CP2 SEL s XTL1 selected by CP2 sys. Once 
selected, XTL1 would shutdown after 
CP2 sys into deep sleep; 
0 : XTL1 not selected by CP2 sys; 
1: XTL1 selected by CP2 Sys. 

XTL1 CP1 SEL XTL1 selected by CP1 sys. Once 
selected, XTL1 would shutdown after 
CP1 sys into deep sleep; 
0 : XTL1 not selected ру CP1 sys; 
1 : XTL1 selected by CP1 Sys. 

XTL1 CPO SEL RW S/C 0x0 XTL1 selected by CPO sys. Once 
selected, XTL1 would shutdown after 
СРО sys into deep sleep; 
0 : XTL1 not selected by CPO sys; 
1: XTL1 selected by CPO Sys. 

XTL1 AP SEL RW S/C 0x0 XTL1 selected by AP sys. Once 
selected, XTL1 would shutdown after 
AP sys into deep sleep; 
0 : XTL1 not selected by AP sys; 
1 : XTL1 selected by AP Sys. 


7.12.1.34 XTL2 REL CFG 


0x00000088 XTL1 REL CFG (0x00000008) XTL2 REL CFG 
0x00001088 XTL1 REL CFG SET XTL2 REL CFG SET 


0x00002088 XTL1 REL CFG CLR XTL2 REL CFG CLR 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
эе CR _—_ 


is ү: XTL | XTL 
- ч . А 
геѕегуеа 
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= EICIEIEI 


XTL2 REL CFG 


Field Name Type Set Reset Description 
Clear Value 


[mw — [pae [ qwe [mew — — —— 


XTL2 CP2 SEL | 3] XTL2 selected by CP2 sys. Once 
selected, XTL2 would shutdown after 
CP2 sys into deep sleep; 
0 : XTL2 not selected by CP2 sys; 
1: XTL2 selected by CP2 Sys. 


XTL2 CP1 SEL XTL2 selected by CP1 sys. Once 
selected, XTL2 would shutdown after 
CP1 sys into deep sleep; 
0 : XTL2 not selected by CP1 sys; 


1: XTL2 selected by CP1 Sys. 
XTL2 CPO SEL XTL2 selected by CPO sys. Once 


selected, XTL2 would shutdown after 
СРО sys into deep sleep; 


0 : XTL2 not selected by CPO sys; 
1: XTL2 selected by CPO Sys. 
XTL2 AP SEL XTL2 selected by AP sys. Once 


selected, XTL2 would shutdown after 
AP sys into deep sleep; 


0 : XTL2 not selected by AP sys; 
1: XTL2 selected by AP Sys. 


7.12.1.35 XTLBUFO REL CFG 


0x0000008C XTLBUFO REL CFG (0x00000003) XTLBUFO REL CFG 
0x0000108C XTLBUFO REL CFG SET XTLBUFO REL CFG SET 


0x0000208C XTLBUFO REL CFG CLR XTLBUFO REL CFG CLR 


m [o [о p [o [6 [25 25 2 [2 [7 | [лэ [тв [зт [л 
E = S 


wau 
[Reset | о | о | о | о | о ojojeobe ооо ооо [| 
| ви |15|14 | 1 | 12 | 1 | vo | о | a |7 6 |5|4 ^32 | [o 


- Е 
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XTLBUFO REL CFG 


Field Name Type Set Reset Description 
Clear Value 
E 


XTLBUFO CP2 S XTLBUFO selected by CP2 sys. Once 
EL selected, XTLBUFO would shutdown 
after CP2 sys into deep sleep; 


0 : XTLBUFO not selected by CP2 sys; 
1 : XTLBUFO selected by CP2 Sys. 


XTLBUFO CP1 S XTLBUFO selected by CP1 sys. Once 
EL selected, XTLBUFO would shutdown 
after CP1 sys into deep sleep; 


0 : XTLBUFO not selected by CP1 sys; 
1 : XTLBUFO selected by CP1 Sys. 
XTLBUFO selected by СРО sys. Once 


selected, XTLBUFO would shutdown 
after CPO sys into deep sleep; 


0 : XTLBUFO not selected by CPO sys; 
1: XTLBUFO selected by CPO Sys. 
XTLBUFO selected by AP sys. Once 


selected, XTLBUFO would shutdown 
after AP sys into deep sleep; 


0 : XTLBUFO not selected by AP sys; 
1 : XTLBUFO selected by AP Sys. 


7.12.1.36 XTLBUF1 REL CFG 


0x00002090 XTLBUF1 REL CFG CLR 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 [17 | 16-. 
Nm Peed O 


reserved 


Type 
Set/CIr 


| 
ЕІЛЕЛЕКИЕНЕНЕИЕНЕНЕНЕИЕНЕНЕНЕЛЕНЕНЕН 
ЕСЕ ES Е С ЕС А С СИВ 8 0 Е 80 


геѕегуеа 
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XTLBUF1 REL СЕС 


Field Name Type Set Reset Description 
Clear Value 


XTLBUF1 CP2 S XTLBUF1 selected by ——— sys. Once 
EL selected, XTLBUF1 would shutdown 
after CP2 sys into deep sleep; 


0 : XTLBUF1 not selected by CP2 sys; 
1 : XTLBUF1 selected by CP2 Sys. 


XTLBUF1 CP1 S XTLBUF1 selected by CP1 sys. Once 
EL selected, XTLBUF1 would shutdown 
after CP1 sys into deep sleep; 


0 : XTLBUF1 not selected by CP1 sys; 

1 : XTLBUF1 selected by CP1 Sys. 
XTLBUF1 CPO S XTLBUF1 selected by CPO sys. Once 
EL 


selected, XTLBUF1 would shutdown 
after CPO sys into deep sleep; 


0 : XTLBUF1 not selected by СРО sys; 

1: XTLBUF1 selected by СРО Sys. 
XTLBUF1 AP S XTLBUF1 selected by AP sys. Once 
EL 


selected, XTLBUF1 would shutdown 
after AP sys into deep sleep; 


0 : XTLBUF1 not selected by АР sys; 
1 : XTLBUF1 selected by AP Sys. 


7.12.1.37 MPLL REL СЕС 


_ ви [o [9o [3 [25 7 |» |» [а [5 [2 [7 [ | e e [ [| 


reserved 


Type 
Set/CIr 


MP MP 

LL LL 
reserved CP CP 

- : Е 7 
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MPLL REL CFG 


Field Name Type Set Reset Description 
Clear Value 


Meme [ч mr [sc oe ense _ _ 


MPLL CP2 SEL = MPLL selected by CP2 sys. Once 
selected, MPLL would shutdown after 
CP2 sys into deep sleep; 
0 : MP LL not selected by CP2 sys; 
1 : MPLL selected by CP2 Sys. 


MPLL_CP1_SEL MPLL selected by CP1 sys. Once 
selected, MPLL would shutdown after 
CP1 sys into deep sleep; 
0 : MPLL not selected by CP1 sys; 
1 : MPLL selected by CP1 Sys. 
MPLL CPO SEL |[1] RW S/C 0x0 MPLL selected by СРО sys. Once 
selected, MPLL would shutdown after 
СРО sys into deep sleep; 
0 : MPLL not selected by CPO sys; 
1: MP LL selected by CPO Sys. 
MPLL AP SEL RW S/C 0х1 MPLL selected by AP sys. Once 
selected, MPLL would shutdown after 
AP sys into deep sleep; 
0 : MPLL not selected by AP sys; 
1 : MPLL selected by AP Sys. 


7.12.1.38 DPLL REL CFG 


Lm [э [9o [3 [2s [7 [29 25 [7 [5 [2 [7 [2 e 6 [v [1] 
rome 


reserved 
Type 


- Е 


DPLL REL СЕС 
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Field Name Type Set Reset Description 
Clear Value 


serrer [a [mr [sc [oo erent НЕ 


DPLL CP2 SEL | 3] DPLL selected ру CP2 sys. Once 
selected, DPLL would shutdown after 
CP2 sys into deep sleep; 
0 : DPLL not selected by CP2 sys; 
1 : DPLL selected by CP2 Sys. 


DPLL CP1 SEL DPLL selected by CP1 sys. Once 
selected, DPLL would shutdown after 
CP1 sys into deep sleep; 
0 : DPLL not selected by CP1 sys; 
1 : DPLL selected by CP1 Sys. 

DPLL CPO SEL DPLL selected by СРО sys. Once 
selected, DPLL would shutdown after 
СРО sys into deep sleep; 
0 : DPLL not selected by CPO sys; 
1 : DPLL selected by CPO Sys. 

DPLL AP SEL DPLL selected by AP sys. Once 
selected, DPLL would shutdown after 
AP sys into deep sleep; 
0 : DPLL not selected by AP sys; 
1 : DPLL selected by AP Sys. 


7.12.1.39 TDPLL REL CFG 


0x0000009C TDPLL REL CFG (0x0000000F) TDPLL REL CFG 
0x0000109C TDPLL REL CFG SET TDPLL REL CFG SET 


0x0000209C TDPLL REL CFG CLR TDPLL REL CFG CLR 


ви Ги [з [2 |» T [s [25 [з 5 [2 [т | » [лә [| [зт [15] 
ruwa 


СЕ В EC Е ER EE Е Е Е БЕЈ СЕ 


ы Е 


инини ___ 
вези о е Ге [о е оГ [о | 


TDPLL REL СЕС 
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Field Name Type Set Reset Description 
Clear Value 
ШЕЕ ТЕДИ ДИНЕ ИИ 


TDPLL CP2 SEL = TDPLL selected by CP2 sys. Once 
selected, TDPLL would shutdown after 
CP2 sys into deep sleep; 
0 : TDPLL not selected by СР2 sys; 
1: TDPLL selected by CP2 Sys. 


TDPLL CP1 SEL | [2] TDPLL selected by CP1 sys. Once 
selected, TDPLL would shutdown after 
CP1 sys into deep sleep; 


0 : TDPLL not selected by CP1 sys; 
1: TDPLL selected by CP1 Sys. 
TDPLL CPO SEL |[ 1] TDPLL selected by СРО sys. Once 


selected, TDPLL would shutdown after 
СРО sys into deep sleep; 


0 : TDPLL not selected by CPO sys; 
1: TDPLL selected by CPO Sys. 
TDPLL AP SEL TDPLL selected by AP sys. Once 


selected, TDPLL would shutdown after 
AP sys into deep sleep; 


0 : TDPLL not selected by AP sys; 
1: TDPLL selected by AP Sys. 


7.12.1.40 WPLL REL CFG 


0x000000A0 WPLL REL CFG (0x00000002) WPLL REL CFG 
0x000010A0 WPLL REL CFG SET WPLL REL CFG SET 


0x000020A0 WPLL REL CFG CLR WPLL REL CFG CLR 


Ten [o [9o [5 [2s 7 [25 [25 [s [5 [2 [7 [ | e 6 [ [6 
rura 


m 
reserved RE 
Ё | 


WPLL REL СЕС 


[FieldName | ви | Type | Sel [Res Description | 
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a  — 
С [зу [o | [© ЕСО 
а пете. fia [m sc [oo _|ћаз wawa 


WPLL CP2 SEL = WPLL selected by CP2 sys. Once 
selected, WPLL would shutdown after 
CP2 sys into deep sleep; 
0 : WPLL not selected by CP2 sys; 
1 : WP LL selected by CP2 Sys. 
WPLL_CP1_SEL WPLL selected by CP1 sys. Once 
selected, WPLL would shutdown after 
CP1 sys into deep sleep; 
0 : WPLL not selected by CP1 sys; 
1 : WPLL selected by CP1 Sys. 


WPLL CPO SEL | [1] RW S/C 0x1 WPLL selected by СРО sys. Once 
selected, WPLL would shutdown after 
СРО sys into deep sleep; 
0 : WPLL not selected by CPO sys; 
1 : WP LL selected by СРО Sys. 
WPLL AP SEL RW S/C 0x0 WPLL selected by AP sys. Once 
selected, WPLL would shutdown after 
AP sys into deep sleep; 
0 : WPLL not selected by AP sys; 
1: WPLL selected by AP Sys. 


7.12.1.41 CPLL REL CFG 


0x000000A4 CPLL REL СЕС (0х00000018) CPLL REL CFG 
0x000010A4 CPLL REL CFG SET CPLL REL CFG SET 


0x000020A4 CPLL REL CFG CLR CPLL REL CFG CLR 


| B |з1 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
| те 


reserved 


- B 


CPLL REL CFG 
Field Name Type беі/ Reset Description 
Clear Value 
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езе _ [зы |o | [© [mens — — — — — 
ва петље. а m [so jer СЕ 


CPLL CP2 SEL | 3] CPLL selected ру CP2 sys. Once 
selected, CPLL would shutdown after 
CP2 sys into deep sleep; 
| : CPLL not selected by СР2 sys; 
: CPLL selected by CP2 Sys. 
CPLL CP1 SEL CPLL selected by CP1 sys. Once 
selected, CPLL would shutdown after 
CP1 sys into deep sleep; 
0 : CPLL not selected by CP1 sys; 
1 : CPLL selected by CP1 Sys. 


CPLL CPO SEL CPLL selected by СРО sys. Once 
selected, CPLL would shutdown after 
СРО sys into deep sleep; 
0 : CPLL not selected by CPO sys; 
1 : CPLL selected by CPO Sys. 
CPLL AP SEL CPLL selected by AP sys. Once 
selected, CPLL would shutdown after 
AP sys into deep sleep; 
0 : CPLL not selected by AP sys; 
1: CPLL selected by AP Sys. 


7.12.1.42 WIFIPLL1 REL CFG 


Ten [o [9o [5 [2s 7 [25 [25 [3 [5 [2 [7 [ [з [зв [6 
reme [E 


reserved 


Type 
Set/CIr 


reserved 


WIFIPLL1 REL CFG 
Field Name Type беі/ Reset Description 
Clear Value 
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WIFIPLL1 CP2 WIFIPLL1 selected by CP2 sys. Once 
SEL selected, WIFIPLL1 would shutdown 
after CP2 sys into deep sleep; 


0 : WIFIPLL1 not selected by CP2 sys; 
1:WIFIPLL1 selected by CP2 Sys. 


WIFIPLL1 CP1 WIFIPLL1 selected by CP1 sys. Once 
SEL selected, WIFIPLL1 would shutdown 
after CP1 sys into deep sleep; 


0 : WIFIPLL1 not selected by CP1 sys; 
1:WIFIPLL1 selected by CP1 Sys. 
WIFIPLL1 СРО _ WIFIPLL1 selected Бу СРО sys. Once 


SEL selected, WIFIPLL1 would shutdown 
after CPO sys into deep sleep; 


0 : WIFIPLL1 not selected by CPO sys; 

1: WIFIPLL1 selected by CPO Sys. 
WIFIPLL1 AP S WIFIPLL1 selected by AP sys. Once 
EL 


selected, WIFIPLL1 would shutdown 
after AP sys into deep sleep; 


0 : WIFIPLL1 not selected by AP sys; 
1: WIFIPLL1 selected by AP Sys. 


7.12.1.43 WIFIPLL2 REL CFG 


ви [o [9o p 2 T [6 [25 |» [а [2 [7 | » [19 [| [| [6 


reserved 


Type 
Set/CIr 


reserved 


WIFIPLL2 REL CFG 
Field Name Type Set Reset Description 
Clear Value 
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WIFIPLL2 CP2 . WIFIPLL2 selected by CP2 sys. Once 
SEL selected, WIFIPLL2 would shutdown 
after CP2 sys into deep sleep; 


0 : WIFIPLL2 not selected by CP2 sys; 
1 : WIFIPLL2 selected by CP2 Sys. 


WIFIPLL2 CP1 . WIFIPLL2 selected by CP1 sys. Once 
SEL selected, WIFIPLL2 would shutdown 
after CP1 sys into deep sleep; 


0 : WIFIPLL2 not selected by CP1 sys; 
1 : WIFIPLL2 selected by CP1 Sys. 
WIFIPLL2 СРО_ WIFIPLL2 selected by CPO sys. Once 


SEL selected, WIFIPLL2 would shutdown 
after CPO sys into deep sleep; 


0 : WIFIPLL2 not selected by CPO sys; 

1: WIFIPLL2 selected by CPO Sys. 
WIFIPLL2 AP S WIFIPLL2 selected by AP sys. Once 
EL 


selected, WIFIPLL2 would shutdown 
after AP sys into deep sleep; 


О: WIFIPLL2 not selected by АР sys; 
1 : WIFIPLL2 selected by AP Sys. 


7.12.1.44 CP SOFT RST 


ви [o [9o [2 [25 T [6 [25 [24 5 [2 [т [ж [з [18 [зт ] те] 


reserved 
Type 


GP | MM CP CP CP 
U S 28|18/[|08S 
“ү $0 ОЕ ОЕ ОЕ ОЕ 
ЕТ. Т. Т Т Т 
ú h - - p 


CP SOFT RST 
Field Name Type Set/ Reset Description 
Clear Value 
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PUB SOFT RST PUB Sys soft reset. 
0 : Keep Pub Sys in normal mode; 
1 : Reset Pub Sys. 
0x0 


AP SOFT RST AP Sys soft reset. 
0 : Keep AP Sys in normal mode; 
1 : Reset AP Sys. 


GPU SOFT RST 


GPU Sys soft reset. 


0 : Keep GPU Sys in normal mode; 
1 : Reset GPU Sys. 


MM SOFT RST | [3] RW S/C 0х0 MM Sys soft reset. 
0 : Keep MM Sys in normal mode; 
1 : Reset MM Sys. 
CP2 SOFT RST |[2] RW S/C 0х1 СР2 Sys soft reset. 
0 : Keep CP2 Sys in normal mode; 
1 : Reset CP2 Sys. 
CP1 Sys soft reset. 
0 : Keep CP1 Sys in normal mode; 
1 : Reset CP1 Sys. 
CPO SOFT RST RW S/C 0x1 СРО Sys soft reset. 


0 : Keep CPO Sys in normal mode; 
1 : Reset СРО Sys. 


CP1 SOFT RST 


7.12.1.45 CP SLP STATUS DBGO 
0x000000B4 CP SLP STATUS DBGO (0x00000000) CP SLP STATUS DBGO 


| Bt [зт | зо | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name | ,. pss |: | 


CP1 DEEP SLP DBG 
Type 


Www . _ 
[Reset | о | о | o | о о | о | о | о | о о | о|о|о | о | o | | 
rulei Ea ПА ЗЕ ВЕ ЕС 
| Мате | ж()/ се || 


CPO DEEP БІР DBG 


СР SEP STATUS DBGO 


Field Name Type Reset Description 
Value 
p aoe СІР | [31:16] ШЫ Status of CP1 sys sleep, for Debug purpose. 


gue dd СІР | [15: 0] Status of CPO sys sleep, for Debug purpose. 
[15]: tmr. autopd xtl 2g 
[14]: tmr. autopd xtl 3g м 
[13]: clk ecc en 
[12]: сік абс en 
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[11]: dsp stop 

[10]: wsys. stop 

[9]: dsp. peri stop 
[8]: mcu peri stop 
[7]: тси sys stop 
[6]: тси deep stop 


[5]: dsp mahb sleep en 
[4]: ashb dsptoarm valid 
[3]: mcu. stop 
[2]: ahb. stop 
[1]: тіх stop 
[0]: arm. stop 


7.12.1.46 CP SLP STATUS DBG1 


ви [s 925 [25 [27 [25 [25 [23 [2 [ [т | 2 | e [| e [зт ] пе 
Cans Ac 


reserved 
Type 


w F 
_ "eset ШЕШ ИЕ И И И И ИИ И И И И ЕИ 
ШИ ЕЛЕЛЕЛЕНЕНЕЛЕЛЕДЛЕЛЕЛЕЛЕЙЕЛЕЛЕШЕЛ 
| Мате | (се) | | 


CP2 DEEP SLP. DBG 
Tye | 0 0 0 0 0 0 0 0 __ __ O 


СР SLP STATUS DBG1 


Field Name Type Reset Description 
Value 


wwe: fena [Ro foo [Reeves — — — — — — —— 


CP2 DEEP СІР | [15:0] ШЕШЕ Status of CP2 sys sleep, for Debug purpose. 
_рва 


7.12.1.47 PWR STATUSO DBG 


Cen [o о [2 » [2 [s [25 2 [а [2 [ | » [лә [e [зт [15] 
Name | ro mor тте | Pa sruron зе [DIME || mercis | 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 909 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


EA SPREADTRUM | SC7731G/SC8731G Device Specification 


PWR STATUSO DBG 


Field Name Type Reset Description 
Value 
PD MM TOP ST | [31:28] 0x0 Status of power domain 'РО_ММ_ТОР", for debug 
ATE purpose. 
PD_GPU_TOP_S | [27:24] 0x0 Status of power domain 'PD_GPU_TOP', Тог 
TATE debug purpose. 


Генле” mea no [© [ne O — | 


PD CA7 C3 ST |[19:16] 0х0 Status of power domain 'РО_СА7_СЗ', for debug 
ATE purpose. 


PD CA7 C2 ST |[15:12] 0х0 Status of power domain 'PD_CA7_C2’, for debug 
ATE purpose. 

PD CA7 C1 ST |[11:8] 0х0 Status of power domain 'PD_CA7_C1', Тог debug 
ATE purpose. 

PD CA7 CO ST |[7:4] 0x0 Status of power domain 'PD_CA7_C0', for debug 
ATE purpose. 

PD_CA7_TOP_S |[3:0] 0x0 Status of power domain 'PD_CA7_TOP', for 
TATE debug purpose. 


7.12.1.48 PWR STATUS1 DBG 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІРДЕЛЕЛЕЛЕЛЕ 


PD CPO SYS STATE PD СРО GSM STATE PD СРО HUSGE STATE 


PWR STATUS1 DBG 


Field Name Type Reset Description 
Value 
PD CPO SYS 5 | [81:28] 0х0 Status of power domain 'PD_CP0_SYS', for 
TATE debug purpose. 


Dew: — ura no [oo [nes —  - — — — — 


PD CPO GSM 5 | [23:20] 0x0 Status of power domain 'PD CPO GSM!, for 
TATE debug purpose. 


PD CPO HUSGE | [19:16] 0x0 Status of power domain 'PD СРО НОЗСЕ', for 

_STATE debug purpose. 

PD CPO ARM9 | [15:12] 0x0 Status of power domain 'PD СРО АНМ9 2, for 
2 STATE debug purpose. 

PD CPO ARM9 | [11: 8] 0x0 Status of power domain 'PD СРО ARMS 1', Тог 
1 STATE debug purpose. 
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PD CPO ARM9 | [7:4] 0x0 Status of power domain 'PD CPO ARMS 0, for 
0 STATE debug purpose. 


PD АР SYS ST |[3:0] 0x0 Status of power domain 'PD AP SYS',for debug 
ATE purpose. 


7.12.1.49 PWR STATUS2 DBG 
0х000000С4 PWR STATUS2 DBG (0х00000000) PWR STATUS2 DBG 


| B |з1 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved PD CP2 WIFI STATE PD CP2 ARM9 STATE PD CP1 SYS STATE 


| Name | PD CP1 L1RAM STATE PD CP1 TD STATE PD CP1 GSM STATE PD CP1 ARM9 STATE 


Type 


PWR STATUS2 DBG 


Field Name Type Reset Description 
Value 


map [Ro [oo nese | 
PD CP2 WIFI S | [27:24] 0x0 Status of power domain 'PD_CP2_WIFI', for 
TATE debug purpose. 
PD CP2 ARMS | [23:20] 0x0 Status of power domain 'PD CP2 ARMS; for 
STATE debug purpose. 
PD CP1 SYS 5 | [19:16] 0x0 Status of power domain 'PD_CP1_SYS', for 
TATE debug purpose. 
PD CP1 L1RAM | [15:12] 0x0 Status of power domain 'PD CP1 L1RAM!, for 
STATE debug purpose. 
PD CP1 TD ST |[11:8] 0x0 Status of power domain 'PD CP1 TD', for debug 
ATE purpose. 
PD CP1 GSM.S |[7:4] 0х0 Status of power domain 'PD CP1 GSM!, for 
TATE debug purpose. 
PD CP1 ARM9 | [3:0] 0x0 Status of power domain 'PD CP1 ARMS", for 
STATE debug purpose. 


7.12.1.50 PWR STATUS3 DBG 


ви [o [oo] |» [2 [25 [29 5 [2 [5 | [лә [e [ [15] 
Tome [ee 


reserved PD CPO CEVA STATE PD CPO TD STATE 


EE REE Е Е ECRIRE О EGRE SR А ПИ 
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Type 


PWR_STATUS3_DBG 


Field Name Type Reset Description 
Value 


eseve Е [o [wo СООО 
PD_CPO_CEVA_ | [23:20] 0x0 Status of power domain 'PD CPO CEVA', for 
STATE debug purpose. 

PD CPO TD ST |[19:16] 0x0 Status of power domain 'PD_CPO_TD', for debug 
ATE purpose. 

PD DDR PHY S |[15:12] 0x0 Status of power domain 'PD DDR PHY', for 
TATE debug purpose. 

PD DDR PUBL | [11: 8] 0x0 Status of power domain 'PD DDR PUBL', for 
STATE debug purpose. 

PD PUB SYS S |[7:4] 0x0 Status of power domain 'PD_PUB_SYS', for 
TATE debug purpose. 

PD_CP2_SYS_S |[3:0] 0x0 Status of power domain 'PD_CP2_SYS', for 
TATE debug purpose. 


7.12.1.51 SLEEP_CTRL 


0x000000CC SLEEP_CTRL (0x00000000) SLEEP_CTRL 
0x000010CC SLEEP CTRL SET SLEEP CTRL SET 


0x000020CC SLEEP CTRL CLR SLEEP CTRL CLR 


RAPES See re pe ee qp pee ЕЕ 
Мапе | —  l|l)|^-eOO— 


reserved 


reserved 
О 


М 
кл 
Ese [se [se [se [se | [se | зејзе| | | |_ 


me | о | 
EN 
[ese | о о [о | 


SLEEP CTRL 
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Field Name Type Set Reset Description 
Clear Value 
pun [mo | [о [Pema —  — - 


CPO FORCE SL Force CPO deep sleep; 
EEP 0 : not force 
1 : force; 


CP2 SLEEP XTL XTLO or/and XTL1, which CP2 
ON selected, kept on when CP2 in Deep 
slee; 


0 : XTLO or/and XTL1 shut down in 
CP2 sleep; 

1 : XTLO or/and XTL1 kept on in CP2 
sleep; 


CP1 SLEEP XTL XTLO or/and XTL1, which CP1 
_ON selected, kept on when CP1 in Deep 
slee; 


0 : XTLO or/and XTL1 shut down in 
CP1 sleep; 

1: XTLO or/and XTL1 kept on in СР! 
sleep; 


CPO SLEEP XTL XTLO or/and XTL1, which CPO 
_ОМ selected, kept on when СРО іп Deep 
slee; 


0 : XTLO or/and XTL1 shut down іп 
СРО sleep; 

1 : XTLO or/and XTL1 kept on in CPO 
sleep; 


AP_SLEEP_XTL_ XTLO or/and XTL1, which AP selected, 
ON kept on when AP in Deep slee; 
0 : XTLO or/and XTL1 shut down in АР 
sleep; 
1 : XTLO or/and XTL1 kept on in AP 
sleep; 


GPU DEEP SLE |[5] 
EP 


MM DEEP ІЕЕ | [ 4] 
P 
CP2 DEEP SLE |[3] 
EP 
CP1 DEEP SLE |[2] 
EP 
CPO DEEP SLE |[ 1] 0x0 Cp0 deep sleep status. 
EP 
0x0 AP deep sleep status. 


7.12.1.52 DDR SLEEP CTRL 


0х00000000 DDR SLEEP CTRL (0х00000007) DDR SLEEP CTRL 
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_ ви [o [9o [3 [25 [7 | » |» [а [5 [а [7 [ v 6 [  [ e 
ruwa 


reserved 


О Т” 
РЕНЕСАНСНИ 


DDR SLEEP CTRL 


Field Name Type Set Reset Description 
Clear Value 
ЕТ Е ШИШИП 2200 E RR 


DDR PUBL APB DDR PUBL APB Soft Reset. Active 
_SOFT_RST н 


0 : Кеер DDR PUBL АРВ іп normal 
mode; 


1 : Reset DDR PUBL APB; 
DDR UMCTL AP ам UMCTL АРВ Soft Reset. Active 
B SOFT ВТ High; 


0:Keep DDR UMCTL APB in normal 
mode; 


1 : Reset DDR UMCTL APB; 


: Reset DDR PUBL; 


жеш [u [m | ee И 


DDR PHY SOFT DDR PHY Soft Reset. Active High; 
_RST 0 : Keep DDR PHY in normal mode; 
1 : Reset DDR PHY; 


кее [л [mo | — foo frese — — — — — 


DDR PHY AUTO RW S/C 0x0 DDR PHY Automatical disable. 
_САТЕ_ЕМ 0 : DDR PHY clock depends only оп 
'DDR PHY ЕВ”; 


DDR PUBL SOF | [10] RW S/C 0x0 DDR PUBL Soft Reset. Active High; 
T RST - : Keep DDR PUBL т normal mode; 
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1 : Not effecive if'DDR PHY ЕВ" 
assered. If'DDR PHY ЕВ! de-assertd. 
DDR PHY clock would be automaticall 
on or off, according to the methods of 


DDR light sleep. 


DDR PUBL AUT DDR PUBL Automatical disable. 


O GATE ЕМ 0 : DDR PUBL clock depends only on 
'DDR PUBL ЕВ” 
1 : Not effecive if 'DDR PUBL ЕВ!" 
assered. If'DDR PUBL EB' 
de-assertd. DDR PUBL clock would be 
automaticall on or off, according to the 
methods of DDR light sleep. 


DDR UMCTL AU DDR UMCTL Automatical disable. 

TO GATE EN 0 : DDR UMCTL clock depends only on 
'DDR UMCTL ЕВ; 
1 : Not effecive if'DDR UMCTL EB' 
assered. If'DDR UMCTL ЕВ! 
de-assertd. DDR UMCTL clock would 
be automaticall on or off, according to 
the methods of DDR light sleep. 


ІСІ БЕРЕН ТЕ mo | [© Rem —  — —] 


DDR PHY EB [ 2] RW S/C 0х1 DDR PHY Clock Enable. 
0 : DDR PHY Clock depends on 
'DDR PHY AUTO САТЕ ЕМУ 
'DDR PHY AUTO GATE EN' 
asserted, DDR PHY clock would be 
automaticall on or off, according to the 
methods of DDR light sleep. If 
'DDR PHY AUTO GATE EN' 
de-asserted, DDR PHY clock would be 
force disable. 
1 : DDR PHY Clock Force enable. 
DDR UMCTL EB | [ 1] RW S/C 0х1 DDR UMCTL Clock Enable. 
0 : DDR UMCTL Clock depends on 
'DDR UMCTL AUTO САТЕ ЕМ, 
'DDR UMCTL AUTO GATE EN' 
asserted, DDR UMCTL clock would be 
automaticall on or off, according to the 
methods of DDR light sleep. If 
'DDR UMCTL AUTO GATE EN' 
de-asserted, DDR UMCTL clock would 
be force disable. 
1 : DDR UMCTL Clock Force enable. 
DDR PUBL EB RW S/C 0х1 DDR PUBL Clock Enable. 
0 : DDR PUBL Clock depends on 
'DDR PUBL AUTO САТЕ ЕМ“, if 
'DDR PUBL AUTO GATE EN' 
asserted, DDR PUBL clock would be 
automaticall on or off, according to the 
methods of DDR light sleep. If 
'DDR PUBL AUTO GATE EN' 
de-asserted, DDR PUBL clock would 
be force disable. 
1 : DDR PUBL Clock Force enable. 


7.12.1.53 SLEEP STATUS 


0x000000D4 SLEEP STATUS (0x00000000) SLEEP STATUS 
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| B |з1 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
| e = е 


OE СЕЕ RT ERI RR IC ЕВА ЕА Е ЛЕЯ 
| Мате | СР2 БІР STATUS СРІ БІР STATUS CPO БІР STATUS AP SLP STATUS 


SLEEP STATUS 


Field Name Type Reset Description 
Value 


ewe: — [mus mo [ою [Reseed — — — — — — —] 


ИС те ребру. 
е тренинг. 
quce ee винный 
pueri meri 


7.12.1.54 PLL DIV AUTO GATE EN 


0x000000D8 РЦ. DIV AUTO САТЕ ЕМ (0xo000007F) | FLL-DIV-AUTO- САТЕ Е 
0x000010D8 PLL DIV AUTO GATE EN SET REED AIO MATES 
0x000020D8 PLL DIV AUTO GATE EN CLR PLL-DIN AUTO ВАТЕ E 


| Bit |31 | зо | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | reserved 

F 
ETE Дә 
[Reset | o | о | о | о | о | о | о | о | ојо|о| о | о|ојојо. 
ПВ С БЕС ЕСЕЈИ НС БЕЛ НС ЕВЕ ЕЛИ e 


- | 
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PLL DIV AUTO GATE ЕМ 


Field Name Type Set Reset Description 
Clear Value 
ЕШ ЕЕН INNEN ЕЕ 


WIFIPLL2 DIV A All clocks derived from WIFIPLL2 
UTO GATE EN automatical gating. 


0 : The clocks divided from WIFIPLL2 
would be controlled b 
'"WIFIPLL2 XXX ЕМ! seperatedly. 

1: The clocks divided from WIFIPLL2 
would be automatically gated when not 
used. 


WIFIPLL1 DIV A АІ clocks derived from WIFIPLL1 
UTO GATE EN automatical gating. 


0 : The clocks divided from WIFIPLL1 
would be controlled b 
'"WIFIPLL1 XXX ЕМ! seperatedly. 

1 : The clocks divided from WIFIPLL1 
would be automatically gated when not 
used. 


WPLL DIV AUT All clocks derived from WPLL 
O GATE EN automatical gating. 


0 : The clocks divided from WPLL 
would be controlled by 
"WPLL XXX EN' seperatedly. 


1: The clocks divided from WPLL 


would be automatically gated when not 
used. 


TDPLL DIV AUT АІ clocks derived from TDPLL 

O GATE EN automatical gating. 
0 : The clocks divided from TDPLL 
would be controlled by 
"TDPLL XXX ЕМ seperatedly. 
1 : The clocks divided from TDPLL 
would be automatically gated when not 
used. 


CPLL DIV. AUTO All clocks derived from CPLL 
GATE EN automatical gating. 
0 : The clocks divided from CPLL would 
be controlled by 'CPLL XXX ЕМ! 
seperatedly. 
1: The clocks divided from CPLL would 
be automatically gated when not used. 


DPLL DIV AUTO All clocks derived from DPLL 

_ САТЕ EN automatical gating. 
0 : The clocks divided from DPLL would 
be controlled by DPLL XXX EN' 
seperatedly. 
1 : The clocks divided from DPLL would 
be automatically gated when not used. 


MPLL DIV AUT 0х1 All clocks derived from MPLL 
O GATE EN automatical gating. 
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0 : The clocks divided from MPLL 
would be controlled by 
'MPLL ХХХ ЕМ seperatedly. 


1 : The clocks divided from MPLL 
would be automatically gated when not 
used. 


7.12.1.55 PLL DIV EN1 


0x000000DC PLL DIV ЕМІ (OxFFFFFFFF) PLL DIV EN1 
0x000010DC PLL DIV EN1 SET PLL DIV EN1 SET 


0x000020DC PLL DIV EN1 CLR PLL DIV EN1 CLR 


208 
M 


TD 
PLL 


PLL DIV EN1 


Field Name Type Set Reset Description 
Clear Value 


WIFIPLL2 80M . [31] RW S/C 0х1 80M clock divided from WIFIPLL2 
EN enable. Only effective when 
'WIFIPLL2 ОІМ AUTO САТЕ ЕМ 
de-asserted. 
0 : Disable 80M divided from 
WIFIPLL2; 
1 : Enable 80M clock divided from 
WIFIPLL2; 


WIFIPLL2 160M | [30] RW S/C 0х1 160М clock divided from WIFIPLL2 
EN enable. Only effective when 
'WIFIPLL2 ОІМ AUTO САТЕ ЕМ! 
de-asserted. 
0 : Disable 160M divided from 
WIFIPLL2; 
1 : Enable 160M clock divided from 
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WIFIPLL2 120M | [29] RW S/C 0х1 120M clock divided from WIFIPLL2 
EN enable. Only effective when 
'WIFIPLL2 ОІМ AUTO САТЕ ЕМ 
de-asserted. 
0 : Disable 120M divided from 
WIFIPLL2; 
1 : Enable 120M clock divided from 
WIFIPLL2; 
RW S/C 0х1 


WIFIPLL1 20M | [28] 20M clock divided from WIFIPLL1 
EN enable. Only effective when 
'WIFIPLL1 DIV AUTO GATE ЕМ" 


de-asserted. 


0 : Disable 20M divided from 
WIFIPLL1; 


1 : Enable 20M clock divided from 
WIFIPLL1; 


WIFIPLL1 40M . [27] RW 40M clock divided from WIFIPLL1 
EN enable. Only effective when 
'WIFIPLL1 DIV. AUTO САТЕ ЕМ! 
de-asserted. 
0 : Disable 40M divided from 
WIFIPLL1; 
1 : Enable 40M clock divided from 
WIFIPLL1; 


WIFIPLL1 80M . [26] 80M clock divided from WIFIPLL1 
EN enable. Only effective when 
'WIFIPLL1 ОІМ AUTO САТЕ ЕМ! 
de-asserted. 
0 : Disable 80M divided from 
WIFIPLL2; 
1 : Enable 80M clock divided from 


WIFIPLL2; 


WIFIPLL1 44M . [25] 44M clock divided from WIFIPLL1 
EN enable. Only effective when 
'WIFIPLL1 ОІМ AUTO САТЕ ЕМ! 
de-asserted. 
0 : Disable 44M divided from 
WIFIPLL1; 
1 : Enable 44M clock divided from 


WIFIPLL1; 


WPLL 76М8 EN | [24] 76.8M clock divided from WPLL 
enable. Only effective when 
МРЦ ОМ AUTO GATE ЕМ! 
de-asserted. 
0 : Disable 76.8M divided from WPLL; 
1 : Enable 76.8M clock divided from 


WPLL; 


WPLL 51M2 EN | [23] 51.2M clock divided from WPLL 
enable. Only effective when 
МРЦ DIV AUTO GATE ЕМ! 
de-asserted. 
0 : Disable 51.2M divided from WPLL; 


1 : Enable 51.2M clock divided from 
WPLL; 


, 


WPLL 102M4 E | [22] 102.4M clock divided from WPLL 
N enable. Only effective when 
МУР DIV AUTO GATE ЕМ 


de-asserted. 
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0 : Disable 102.4M divided from WPLL; 
1 : Enable 102.4M clock divided from 


307.2M clock divided from WPLL 
enable. Only effective when 

МРЦ ОМ AUTO GATE ЕМ 
de-asserted. 

0 : Disable 307.2M divided from WPLL; 


1 : Enable 307.2M clock divided from 
WPLL; 


, 


WPLL 460M8 E [20] 460.8M clock divided from WPLL 

N enable. Only effective when 
'WPLL DIV AUTO GATE ЕМ! 
de-asserted. 
0 : Disable 460.8M divided from WPLL; 
1 : Enable 460.8M clock divided from 
WPLL; 

CPLL 52M EN [19] 52M clock divided from CPLL enable. 
Only effective when 
'CPLL ПМ AUTO GATE ЕМ! 
de-asserted. 
0 : Disable 52M divided from CPLL; 
1 : Enable 52M clock divided from 
CPLL; 

CPLL 104M EN [18] 104M clock divided from CPLL enable. 
Only effective when 
'CPLL DIV AUTO GATE ЕМ! 
de-asserted. 
0 : Disable 104M divided from CPLL; 
1 : Enable 104M clock divided from 
CPLL; 


CPLL 208M EN [17] 208M clock divided from CPLL enable. 
Only effective when 
'CPLL DIV AUTO GATE ЕМ! 
de-asserted. 
0 : Disable 208M divided from CPLL; 
1 : Enable 208M clock divided from 
CPLL; 

CPLL 312M EN [16] 312M clock divided from CPLL enable. 
Only effective when 
'CPLL DIV AUTO GATE ЕМ! 
de-asserted. 
0 : Disable 312M divided from CPLL; 
1 : Enable 312M clock divided from 
CPLL; 

TDPLL 38М4 EN | [15] 38.4M clock divided from TDPLL 
enable. Only effective when 
"IDPLL ОІМ AUTO САТЕ ЕМ 
de-asserted. 
0 : Disable 38.4M divided from TDPLL; 
1 : Enable 38.4M clock divided from 
TDPLL; 

TDPLL 76М8 EN | [14] 76.8M clock divided from TDPLL 
enable. Only effective when 
"IDPLL DIV AUTO GATE EN' 
de-asserted. 
0 : Disable 76.8M divided from TDPLL; 
1 : Enable 76.8M clock divided from 
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TDPLL 51М2 EN | [13] 51.2M clock divided from TDPLL 
enable. Only effective when 
"IDPLL DIV AUTO GATE EN' 
de-asserted. 
| : Disable 51.2М divided from TDPLL; 
: Enable 51.2M clock divided from 
ТЁРГЕ 


ТОРЫ. 153М6 Е | [12] 153.6М clock divided from TDPLL 
enable. Only effective when 
'TDPLL DIV AUTO GATE ЕМ 
de-asserted. 


0 : Disable 153.6M divided from 
TDPLL; 


1 : Enable 153.6M clock divided from 
TDP 


, 


TDPLL 64M EN [11] 64M clock divided from TDPLL enable. 
Only effective when 
"IDPLL DIV AUTO GATE ЕМ 
de-asserted. 
0 : Disable 64M divided from TDPLL; 
1 : Enable 64M clock divided from 
TDPLL; 

TDPLL 128M EN | [10] 128M clock divided from TDPLL 
enable. Only effective when 
"TIDPLL DIV AUTO САТЕ ЕМ 
de-asserted. 
0 : Disable 128M divided from TDPLL; 
1 : Enable 128M clock divided from 
TDPLL; 


TDPLL 256M EN 256M clock divided from TDPLL 
enable. Only effective when 
"IDPLL DIV AUTO GATE ЕМ! 
de-asserted. 
0 : Disable 256M divided from TDPLL; 
1 : Enable 256M clock divided from 
TDPLL; 

TDPLL 12M EN 12M clock divided from TDPLL enable. 
Only effective when 
"IDPLL DIV AUTO GATE ЕМ! 
de-asserted. 
0 : Disable 12M divided from TDPLL; 
1 : Enable 12M clock divided from 
TDPLL; 

TDPLL 24M EN [ 7] 24M clock divided from TDPLL enable. 
Only effective when 
"IDPLL DIV AUTO GATE ЕМ 
de-asserted. 
0 : Disable 24M divided from TDPLL; 
1 : Enable 24M clock divided from 
TDPLL; 

TDPLL 48M EN RW 48M clock divided from TDPLL enable. 
Only effective when 
"IDPLL DIV AUTO GATE ЕМ! 
de-asserted. 
0 : Disable 48M divided from TDPLL; 
1 : Enable 48M clock divided from 
TDPLL; 
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TDPLL 96M EN 96M clock divided from TDPLL enable. 
Only effective when 
"IDPLL DIV AUTO GATE ЕМ! 
de-asserted. 
0 : Disable 96M divided from TDPLL; 
1 : Enable 96M clock divided from 
TDPLL; 


TDPLL 192M EN 192M clock divided from TDPLL 
enable. Only effective when 
"IDPLL ОІМ AUTO САТЕ ЕМ 
de-asserted. 
0 : Disable 192M divided from TDPLL; 
1 : Enable 192M clock divided from 
TDPLL; 


TDPLL 384M EN 384M clock divided from TDPLL 
enable. Only effective when 
'TDPLL DIV AUTO ВАТЕ ЕМ 
de-asserted. 


0 : Disable 384M divided from TDPLL; 


1 : Enable 384M clock divided from 
TDPLL; 


DPLL 44M EN 44M clock divided from DPLL enable. 
Only effective when 
'DPLL DIV AUTO GATE EN' 
de-asserted. 
0 : Disable 44M divided from DPLL; 


1 : Enable 44M clock divided from 
DP 


, 


MPLL 37M5 EN 37.5M clock divided from MPLL enable. 
Only effective when 
'MPLL DIV AUTO GATE EN' 
de-asserted. 


0 : Disable 37.5M divided from MPLL; 


1 : Enable 37.5M clock divided from 
MPLL; 


MPLL 300M EN 300M clock divided from MPLL enable. 
Only effective when 
'MPLL DIV AUTO GATE EN' 
de-asserted. 
0 : Disable 300M divided from MPLL; 
1 : Enable 300M clock divided from 
MPLL; 


7.12.1.56 PLL DIV EN2 


0х000000Е0 PLL DIV ЕМ2 (0x00000007) PLL DIV EN2 
0х000010Е0 PLL DIV EN2 SET PLL DIV EN2 SET 


0х000020Е0 PLL DIV EN2 CLR PLL DIV EN2 CLR 


и [o [з [2 [2 | [25 |“ 5 [2 [т | » [лә [| [| [15] 
СЕ 


Set/CIr 


reserved 
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ÀE o Е 


Ба 2 БЕН 
reese | о [о С Ро О ОС ОС С О ОС С ОС ОС fil 


PLL DIV EN2 


Field Name Type Set Reset Description 
Clear Value 


[meu a so | e [wes — — — — 


DPLL 533M EN D 44M clock divided from DPLL enable. 
Only effective when 
'DPLL DIV AUTO GATE ЕМ! 
de-asserted. 
6 : Disable 44M divided from DPLL; 
: Enable 44M clock divided from 
ob 


е _20М_ 20M clock divided from WIFIPLL2 
enable. Only effective when 
'WIFIPLL2 DIV AUTO GATE EN' 
de-asserted. 
0 : Disable 20M divided from 
WIFIPLL2; 
1 : Enable 20M clock divided from 
WIFIPLL2; 


WIFIPLL2 40M . 40M clock divided from WIFIPLL2 
EN enable. Only effective when 
'WIFIPLL2 ОІМ AUTO ВАТЕ ЕМ! 
de-asserted. 
0 : Disable 40M divided from 
WIFIPLL2; 
1 : Enable 40M clock divided from 
WIFIPLL2; 


7.12.1.57 CA7 TOP CFG 


0х000000Е4 СА? ТОР CFG (0х00000000) СА? ТОР CFG 
0х000010Е4 СА? ТОР СЕС SET СА? ТОР СЕС SET 


0х000020Е4 СА? ТОР СЕС СІН СА? ТОР СЕС СІН 


m [o 9s [2 [2 2 s [25 |“ 5 [2 [5 | » o [5 [| [5] 
ЕГЕ 


Set/CIr 


reserved 
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reserved 


| Туре | 
| зеуст | 


СА? TOP CFG 


Field Name Type Set Reset Description 
Clear Value 
SETS ISSN] Шаш И НИИ 


ree L2RSTDISA Cortex-A7 'L2RSTDISABLE' control bit. 
Disable automatic L2 cache invalidate 
at reset. 


0:12 cache is reset by hardware. 
1 : L2 cache is not reset by hardware. 


7.12.1.58 САТ? СО СЕС 


ви Ги [з [2 |» [s [25 [з 5 [2 [т | » | [пе [ [15] 


reserved 


Er 


Set/CIr 


EN Е Е Е a RE EIE ES UI RE 


ЫЕ т 


| Туре | 


LEEREN 


СА? СО СЕС 
Field Name Type Set/ Reset Description 
Clear Value 
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СА? VINITHI CO RW S/C 0х1 Cortex-A7 Соге0 'VINITHI' control bit. 
Location of the exception vectors at 
reset. It sets the initial value of the V bit 
in the CP15 System Control Register 
(SCTLR): 

0 : Exception vectors start at address 
0x00000000. 

1 : Exception vectors start at address 
OxFFFFOOOO. 

This pin is only sampled during reset of 
the processor. 


7.12.1.59 САТ C1 CFG 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
== ss 


reserved 


Name. 
ES 5 


E Е 


| Туре | 
ша оо 


СА? C1 CFG 


Field Name Type Set Reset Description 
Clear Value 


САТ? МІМІТНІ C1 ——— А? Core1 'VINITHI' control bit. 
Location of the exception vectors at 
reset. It sets the initial value of the V bit 
in the CP15 System Control Register 
(SCTLR): 

0 : Exception vectors start at address 
0x00000000. 

1 : Exception vectors start at address 
OxFFFFOOOO. 

This pin is only sampled during reset of 
the processor. 
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7.12.1.60 CA7 C2 CFG 


| Bit |31 зо | 29 [28 | 27 | 26 | 25 |2 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | reserved 

e m 
Sot Cir ss 
ЕЛЛЕНЕЗЕЛЕЛЕНЕЗЕЛЕЛЕНЕНЕШЕЛЕНЕЛЕЛЕ» 
PP РОСИ eee 


reserved hu 
ДЫ 


| Туре | 


— 0008 
Preset | о | ЕНЕНЕН о [о 


СА? C2 CFG 


Field Name Type Set Reset Description 
Clear Value 


Dese: [pun [no | [oo [nese — — — — —] 


СА? VINITHI C2 RW S/C 0х1 Cortex-A7 Core2 'VINITHI' control bit. 
Location of the exception vectors at 
reset. It sets the initial value of the V bit 
in the CP15 System Control Register 
(SCTLR): 

0 : Exception vectors start at address 
0x00000000. 

1 : Exception vectors start at address 
OxFFFFOOOO. 

This pin is only sampled during reset of 
the processor. 


7.12.1.61 САТ? СЗ CFG 


ви [o ој» |» [s [25 [2 5 [2 [5 | » ol  [ [5 
ruwa ааа 


reserved 


KS NNNM 
С T 
и o e e e e e e e e e Ee e eee 
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a e Е СА Е e СА 


- Е 


| Туре | 
Set/CIr 


IEEE (а 
| вези | о | о ооо [о [о [ооо [ооо [о | M 


СА? СЗ CFG 


Field Name Type Set Reset Description 
Clear Value 


САТ? VINITHI СЗ v-— Core3 'VINITHI' control bit. 
Location of the exception vectors at 
reset. It sets the initial value of the V bit 
in the CP15 System Control Register 
(SCTLR): 

0 : Exception vectors start at address 
0x00000000. 

1 : Exception vectors start at address 
OxFFFFOOOO. 

This pin is only sampled during reset of 
the processor. 


7.12.1.62 DDR СНМ SLEEP CTRLO 


0х000000Е8 DDR CHN SLEEP CTRLO (0x00000000) E E 
0х000010Ғ8 DDR СНМ SLEEP CTRLO SET Е 


0x000020F8 DDR СНМ SLEEP CTRLO CLR Е 


reserved 


N L N N N N N N N N N N 
BEBEJEJEIEJEREIERESESEREREREREREBES 


DD DD DD DD DD DD DD DD 
Б. E R R R R R R R R 
CH CH CH CH CH CH CH CH CH CH 
N9 N8 N7 N6 N5 №4 N3 N2 N1 NO 


reserved 
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WT x | т °ч v | Wu ue M 
s s s s s s s s s s 


E | ГИЛКИЛСИЛСИЛЕСИЛ 


DDR СНМ SLEEP CTRLO 


Field Name Type Set Reset Description 
Clear Value 
DDR CTRL AXI | [81] RW S/C 0x0 DDR CTRL AXI LP EN 
LP EN 
DDR CTRL се | [30] DDR CTRL CGM SEL 
M SEL 


[mew — qmm] | [me mes — 


DDR СНМ AXI = DDR Channel 9 АХ! port low power 
ІР ЕМ mode. 
0: Disable Low power mode, clock for 
channel 9 would be always available as 
long as Chip wakeup. 
1 : Enable low power mode, clock for 
channel 9 would be stopped depending 
on'DDR CHN9 AXI STOP SEL' and 
'DDR. CHN9 СОМ SEL' condition. 
DDR CHN8 AXI | [24] DDR Channel 8 AXI port low power 
ІР EN mode. 
0 : Disable Low power mode, clock for 
channel 8 would be always available as 
long as Chip wakeup. 
1 : Enable low power mode, clock for 
channel 8 would be stopped depending 
on'DDR CHN8 AXI STOP SEL' and 
'DDR. CHN8 СОМ SEL' condition. 
DDR CHN7 AXI | [23] DDR Channel 7 AXI port low power 
LP EN mode. 
0 : Disable Low power mode, clock for 
channel 7 would be always available as 
long as Chip wakeup. 
1 : Enable low power mode, clock for 
channel 7 would be stopped depending 
оп ' DDR CHN7 AXI STOP SEL' and 
'DDR. CHN7. СОМ SEL' condition. 
DDR CHN6 AXI | [22] RW S/C DDR Channel 6 AXI port low power 
ІР EN mode. 
0 : Disable Low power mode, clock for 
channel 6 would be always available as 
long as Chip wakeup. 
1 : Enable low power mode, clock for 
channel 6 would be stopped depending 
on'DDR CHN6 AXI STOP SEL' and 
'DDR. CHN6 СОМ SEL' condition. 


DDR CHN5 AXI | [21] RW S/C 0x0 DDR Channel 5 AXI port low power 
.LP ЕМ mode. 
0 : Disable Low power mode, clock for 
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channel 5 would be always available as 
long as Chip wakeup. 


1 : Enable low power mode, clock for 
channel 5 would be stopped depending 
on'DDR CHN5 AXI STOP SEL' and 
'DDR. CHN5 СОМ SEL' condition. 


DDR CHNA AXI DDR Channel 4 AXI port low power 
ІР EN mode. 


0 : Disable Low power mode, clock for 
channel 4 would be always available as 
long as Chip wakeup. 


1 : Enable low power mode, clock for 
channel 4 would be stopped depending 
on'DDR CHN4 AXI STOP SEL'and 
'DDR. СНМ4 СОМ SEL' condition. 


DDR CHNS3 AXI DDR Channel 3 AXI port low power 
ІР EN mode. 


0 : Disable Low power mode, clock for 
channel 3 would be always available as 
long as Chip wakeup. 


1 : Enable low power mode, clock for 
channel 3 would be stopped depending 
on'DDR CHNS3 AXI STOP SEL' and 
'DDR. CHN3 СОМ SEL' condition. 


DDR CHN2 AXI DDR Channel 2 AXI port low power 
ІР EN mode. 


0 : Disable Low power mode, clock for 
channel 2 would be always available as 
long as Chip wakeup. 


1 : Enable low power mode, clock for 


channel 2 would be stopped depending 
on'DDR CHN2 AXI STOP SEL' and 
'DDR. CHN2 СОМ SEL' condition. 


DDR CHN1 AXI DDR Channel 1 AXI port low power 
ІР EN mode. 


0 : Disable Low power mode, clock for 
channel 1 would be always available as 
long as Chip wakeup. 

1 : Enable low power mode, clock for 
channel 1 would be stopped depending 
on'DDR CHN1 AXI STOP SEL' and 
'DDR. CHN1 СОМ SEL' condition. 


DDR CHNO AXI DDR Channel 0 AXI port low power 
ІР EN mode. 


0 : Disable Low power mode, clock for 
channel 0 would be always available as 
long as Chip wakeup. 


1 : Enable low power mode, clock for 
channel 0 would be stopped depending 
on'DDR CHNO AXI STOP SEL' and 
'DDR. CHNO СОМ SEL' condition. 


DDR CHN9 CG DDR Channel 9 Clock Gating Control: 
M SEL 0 : AXI Low Power FSM 


control(Recommanded); 
DDR_CHN8_CG 
M_SEL 


1 : AXI Low Power Interface of DDR 
Channel 9 'cactive chn9'; 
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control(Recommanded); 
1 : AXI Low Power Interface of DDR 
Channel 8 'cactive chn8'; 


DDR_CHN7_CG | [7] RW $/С 0х0 DDR Channel 7 Clock Gating Control: 
M SEL “үр 0 : АХ! Low Power FSM 
control(Recommanded); 
1 : AXI Low Power Interface of DDR 
Channel 7 'cactive chn7'; 
RW S/C 0x0 


DDR CHN6 CG DDR Channel 6 Clock Gating Control: 


M SEL 0 : AXI Low Power FSM 
control(Recommanded); 


1 : AXI Low Power Interface of DDR 
Channel 6 'cactive chn6'; 


DDR Channel 5 Clock Gating Control: 


0 : AXI Low Power FSM 
control(Recommanded); 


1 : AXI Low Power Interface of DDR 
Channel 5 'cactive chn5'; 


DDR CHN5 CG 
M SEL 


DDR CHN4 Са 
M SEL 


DDR CHN3 CG 
M SEL 
RW 


DDR Channel 4 Clock Gating Control: 


0 : AXI Low Power FSM 
control(Recommanded); 


1 : AXI Low Power Interface of DDR 
Channel 4 'cactive chn4"; 


0х0 DDR Channel 3 Clock Gating Control: 
0 : AXI Low Power FSM 
control(Recommanded); 
1 : AXI Low Power Interface of DDR 
Channel З 'cactive chn3'; 

0x0 


DDR Channel 2 Clock Gating Control: 


0 : AXI Low Power FSM 
control(Recommanded); 


1 : AXI Low Power Interface of DDR 
Channel 2 'cactive_chn2'; 


DDR CHN2 CG 
M SEL 


DDR CHN1 CG 
M SEL 


DDR Channel 1 Clock Gating Control: 
0 : AXI Low Power FSM 
control(Recommanded); 


S/C 
1 : AXI Low Power Interface of DDR 
Channel 1 'cactive chn1'; 

S/C DDR Channel 0 Clock Gating Control: 


0 : AXI Low Power FSM 
control(Recommanded); 


1 : AXI Low Power Interface of DDR 
Channel 0 'cactive chnO'; 


DDR CHNO CG 
M SEL 


7.12.1.63 DDR CHN SLEEP CTRL1 


0x000000FC DDR СНМ SLEEP СТР: (0x00000000) MEE S а 
0x000010FC DDR CHN SLEEP CTRL1 SET Mua" == 


DDR CHN SLEEP CTRL 
1 СЕВ 


| ви |з1 | зо | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


0х000020ЕС DDR СНМ SLEEP CTRL1 CLR 
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| rT 
re 66 
r 


Л ШИЕ Е А В ЕЩЕ ЗЕЕ Е С 
DD DD DD DD DD DD DD DD DD DD 


- Е 


Туре 


DDR СНМ SLEEP CTRL1 


Field Name Type Set Reset Description 
Clear Value 


DDR CHN9 AXI DDR Ur —Ü 9 AXI Stop control. 


STOP SEL. 0 : AXI Clock stopped when in light 
De 


: AXI Clock Stopped when in Deep 
E 
DDR CHNS8 AXI DDR Channel 8 AXI Stop control. 


.STOP SEL 0 : AXI Clock stopped when in light 
sleep; 


1 : AXI Clock Stopped when in Deep 
Sleep; 
DDR CHN7 AXI DDR Channel 7 AXI Stop control. 


-ӘТОР SEL 0 : AXI Clock stopped when in light 
sleep; 


1 : AXI Clock Stopped when in Deep 
Sleep; 


DDR CHNe6 AXI DDR Channel 6 AXI Stop control. 


.STOP SEL 0 : AXI Clock stopped when in light 
sleep; 


1 : AXI Clock Stopped when in Deep 
Sleep; 
DDR СНМ5 AXI DDR Channel 5 AXI Stop control. 


.STOP SEL 0 : AXI Clock stopped when in light 
sleep; 


1 : AXI Clock Stopped when in Deep 
Sleep; 
DDR CHNA AXI DDR Channel 4 AXI Stop control. 


.STOP SEL 0 : AXI Clock stopped when in light 
sleep; 


1 : AXI Clock Stopped when in Deep 
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DDR CHN3 AXI DDR Channel 3 AXI Stop control. 


«ӘТОР SEL 0 : AXI Clock stopped when in light 
sleep; 


1 : AXI Clock Stopped when in Deep 
Sleep; 


DDR CHN2 AXI DDR Channel 2 AXI Stop control. 


.STOP SEL 0 : AXI Clock stopped when in light 
sleep; 


1 : AXI Clock Stopped when in Deep 
Sleep; 


DDR CHN1 AXI DDR Channel 1 AXI Stop control. 


.STOP SEL 0 : AXI Clock stopped when in light 
sleep; 


1 : AXI Clock Stopped when in Deep 
Sleep; 
DDR CHNO AXI DDR Channel 0 AXI Stop control. 


STOP SEE 0 : AXI Clock stopped when in light 
sleep; 


1 : AXI Clock Stopped when in Deep 
Sleep; 


7.12.1.64 BISR CFG 


0x00000100 BISR CFG (0x000000FF) BISR CFG 
0x00001 100 ВІЅВ CFG SET ВІ5Н СЕС SET 


0х00002100 BISR СЕС CLR BISR СЕС CLR 
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Sever | se [se [se [s | ве | ве [se [se | ве | ве [se [se |36 [se | se [ве] 


BISR_CFG 


Field Name Type Set/ Reset Description 
Clear Value 

PD_CPO_CEVA_ | [81] 0х0 MBIST Repair Done Status for 

BISR. DONE 'СРО CEVA' Power domain. For 
Debug Purpose. 

PD CPO TD BIS | [30] 0x0 MBIST Repair Done Status for 

В DONE 'CPO TD' Power domain. For Debug 
Purpose. 

PD CP1 TD BIS | [29] 0х0 MBIST Repair Done Status for 

R DONE 'CP1 TD' Power domain. For Debug 
Purpose. 

PD CP1 SYS BI | [28] 0х0 MBIST Repair Done Status for 

SR DONE 'CP1. SYS' Power domain. For Debug 
Purpose. 

PD CPO HUSGE | [27] 0х0 MBIST Repair Done Status for 

. BISR DONE 'CPO HUSGE' Power domain. For 
Debug Purpose. 

PD CPO SYS BI | [26] 0x0 MBIST Repair Done Status for 

SR DONE 'CP1 SYS' Power domain For Debug 
Purpose. 

PD MM TOP BI | [25] 0x0 MBIST Repair Done Status for 

SR_DONE ММ ТОР" Power domain. For Debug 
Purpose. 

PD_GPU_TOP_B | [24] 0x0 MBIST Repair Done Status for 

ISR_DONE 'GPU_TOP' Power domain. For Debug 
Purpose. 

PD CPO CEVA | [23] 0x0 MBIST Repair Busy Status for 

BISR BUSY 'СРО СЕУА Power domain. For 
Debug Purpose. 

PD CPO TD BIS | [22] 0x0 MBIST Repair Busy Status for 

В BUSY 'CPO TD' Power domain. For Debug 
Purpose. 

PD CP1 TD. BIS | [21] 0x0 MBIST Repair Busy Status for 

АВ BUSY 'CP1 TD' Power domain. For Debug 
Purpose. 

PD CP1 SYS BI | [20] 0x0 MBIST Repair Busy Status for 

SR BUSY 'CP1 SYS' Power domain. For Debug 
Purpose. 

PD CPO HUSGE | [19] 0x0 MBIST Repair Busy Status for 

 BISR BUSY 'CPO HUSGE' Power domain. For 
Debug Purpose. 

PD CPO SYS BI | [18] 0x0 MBIST Repair Busy Status for 

SH BUSY 'CP1 SYS' Power domain For Debug 
Purpose. 

PD MM TOP BI | [17] 0x0 MBIST Repair Busy Status for 

SH BUSY 'MM TOP' Power domain. For Debug 
Purpose. 
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PD ОРУ TOP B | [16] 0х0 
ISR BUSY 


PD СРО CEVA 
BISR. FORCE E 
N 


PD CPO TD BIS 
R FORCE EN 


PD CP1 TD BIS 
R FORCE EN 


PD CP1 SYS BI 
SR FORCE EN 


PD CPO HUSGE 
BISR. FORCE 
EN 


PD CPO SYS BI 
SR FORCE EN 


PD MM TOP BI 
SR FORCE EN 


PD GPU TOP B 
ISR FORCE EN 


PD CP1 TD BIS 
R FORCE BYP 


SC7731G/SC8731G Device Specification 


MBIST Repair Busy Status for 
'GPU TOP' Power domain. For Debug 
Purpose. 


MBIST Repair Software Control, only 
effective when 

'PD CPO СЕМА BISR FORCE BYP' 
asserted. 

0 : Disable MBIST Repair. 


1 : Enable MBIST Repair. 


MBIST Repair Software Control, only 
effective when 

'PD CPO TD BISR FORCE BYP' 
asserted. 

0 : Disable MBIST Repair. 


1 : Enable MBIST Repair. 


MBIST Repair Software Control, only 
effective when 

'PD CP1 TD BISR FORCE BYP' 
asserted. 

0 : Disable MBIST Repair. 


1 : Enable MBIST Repair. 


MBIST Repair Software Control, only 
effective when 

'PD CP1 SYS BISR FORCE BYP' 
asserted. 

0 : Disable MBIST Repair. 


1 : Enable MBIST Repair. 


MBIST Repair Software Control, only 
effective when 

Рр СРО HUSGE BISR FORCE BY 
P' asserted. 

0 : Disable MBIST Repair. 


1 : Enable MBIST Repair. 


MBIST Repair Software Control, only 
effective when 

'PD CPO SYS BISR FORCE BYP' 
asserted. 

0 : Disable MBIST Repair. 


1 : Enable MBIST Repair. 


MBIST Repair Software Control, only 
effective when 

'PD MM TOP BISR FORCE BYP' 
asserted. 

0 : Disable MBIST Repair. 


1 : Enable MBIST Repair. 


MBIST Repair Software Control, only 
effective when 

'PD GPU TOP BISR FORCE BYP' 
asserted. 

0 : Disable MBIST Repair. 


1 : Enable MBIST Repair. 


PD CP1 TD' power domain MBIST 
Repair Enable Control. 


0 : MBIST Repair Enable by 'PWR ST' 
FSM. 


1 : MBIST Repair enbale by Software. 
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КЕЗ SPREADTRUM 


PD СРО CEVA 
BISR. FORCE В 
YP 


PD CPO TD BIS 
R FORCE BYP 


PD CP1 SYS BI 
SR FORCE BYP 


PD CPO HUSGE 
BISR. FORCE 
BYP 


PD CPO SYS BI 
SR FORCE BYP 


PD MM TOP BI 
SR FORCE BYP 


PD GPU TOP B 
ISR FORCE BY 
P 


CGM AP AUTO GATE EN 
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PD CPO CEVA' power domain MBIST 
Repair Enable Control. 


0 : MBIST Repair Enable by 'PWR ST' 
FSM. 


1 : MBIST Repair enbale by Software. 
PD CPO TD' power domain MBIST 
Repair Enable Control. 


0 : MBIST Repair Enable by 'PWR ST' 
FSM. 


1 : MBIST Repair enbale by Software. 
PD CP1 SYS' power domain MBIST 
Repair Enable Control. 


0 : MBIST Repair Enable by 'PWR ST' 
FSM. 


1 : MBIST Repair enbale by Software. 


PD СРО HUSGE' power domain 
MBIST Repair Enable Control. 


0 : MBIST Repair Enable by 'PWR ST' 
FSM. 


1 : MBIST Repair enbale by Software. 
PD СРО SYS' power domain MBIST 
Repair Enable Control. 


0 : MBIST Repair Enable by 'PWR ST' 
FSM. 


1 : MBIST Repair enbale by Software. 


PD MM TOP' power domain MBIST 
Repair Enable Control. 


0 : MBIST Repair Enable by 'PWR ST' 
FSM. 


1 : MBIST Repair enbale by Software. 


PD GPU TOP' power domain MBIST 
Repair Enable Control. 


0 : MBIST Repair Enable by 'PWR ST' 
FSM. 


1 : MBIST Repair enbale by Software. 


0x00000104 СОМ AP AUTO САТЕ EN (0x001FFFFF) СОМ АР AUTO-GATE. 
0x00001104 CGM AP AUTO GATE EN SET niea АШЫ 


0x00002104 СОМ AP AUTO САТЕ ЕМ CLR Меј = 


ERR РЕЈ лш 


- | 
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EN EN EN EN 
= 
тло waw 


Type Set/ Reset Description 
Clear Value 
| Reserved | 
208M Clock source for AP D — 


automatical gating enable. 


0 : clock enable by 
"СОМ 208М AP ЕМ" 


е gating automatically ру РМО 
Е 


СОМ 12M АР А 


12M Clock source for АР Sys 
automatical gating enable. 


0 : clock enable by 
hieu 12M AP EN' 


UTO GATE EN 


: Clock gating automatically by PMU 
FSM 


CGM_24M_AP_A 24M Clock source for AP Sys 
UTO_GATE_EN automatical gating enable. 
0: clock enable by 
herus 24M AP EN' 
: Clock gating automatically by PMU 
ESM 


СОМ_208М_АР_ 
АЧТО_САТЕ_ЕМ 


CGM 48M AP A 48M Clock source for AP Sys 
UTO GATE EN automatical gating enable. 


0 : clock enable by 
ме | 48M AP EN' 


: Clock gating automatically by PMU 
FSM 


51.2M Clock source for AP Sys 
automatical gating enable. 
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CGM 64M AP A 
UTO GATE EN 


СОМ 76М8 АР. 
АОТО САТЕ ЕМ 


CGM 96M AP A 
UTO GATE EN 


СОМ 128M АР. 
АОТО САТЕ ЕМ 


СОМ 153М6 АР 
АОТО САТЕ Е 
М 


СОМ 192M АР. 
АОТО САТЕ ЕМ 


СОМ 256М АР. 
АОТО САТЕ ЕМ 


СОМ 384M АР. 
АОТО САТЕ ЕМ 


СОМ 312M АР. 
АОТО САТЕ ЕМ 
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0 : clock enable by 
"СОМ 51M2 AP ЕМ" 


1 : Clock gating automatically by PMU 
FSM. 


64M Clock source for AP Sys 
automatical gating enable. 


0 : clock enable by 
"СОМ 64M АР ЕМ! 


1: Clock gating automatically by PMU 
FSM. 


76.8M Clock source for AP Sys 
automatical gating enable. 


0 : clock enable by 

"СОМ 76М8 АР ЕМ" 

1: Clock gating automatically by PMU 
FSM. 


96M Clock source for AP Sys 
automatical gating enable. 


0 : clock enable by 
"СОМ 96M АР ЕМ! 

1: Clock gating automatically by РМУ 
FSM. 


128M Clock source for AP Sys 
automatical gating enable. 


0 : clock enable by 

'CGM 128M AP EN' 

1 : Clock gating automatically by PMU 
FSM. 


153.6M Clock source for AP Sys 
automatical gating enable. 


0 : clock enable by 
"СОМ 153M6 AP ЕМ! 


1 : Clock gating automatically by PMU 
FSM. 


192M Clock source for AP Sys 
automatical gating enable. 


0 : clock enable by 
"СОМ 192M AP ЕМ" 


1 : Clock gating automatically by PMU 
FSM. 


256M Clock source for AP Sys 
automatical gating enable. 


0 : clock enable by 
"СОМ 256M АР ЕМ" 


1: Clock gating automatically by PMU 
FSM. 


384M Clock source for AP Sys 
automatical gating enable. 


0 : clock enable by 

'CGM 384M AP EN' 

1 : Clock gating automatically by PMU 
FSM. 


312M Clock source for AP Sys 
automatical gating enable. 


0 : clock enable by 
"СОМ 312M AP ЕМ" 
1 : Clock gating automatically by PMU 
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КЕЗ SPREADTRUM 
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— o m - 


CGM_MPLL_AP 
AUTO GATE EN 


CGM WPLL AP 


AUTO GATE EN 


сам WIFIPLL1 
AP AUTO GATE 
_ЕМ 


CGM TDPLL AP 
AUTO GATE E 
N 


СОМ CPLL AP. 
AUTO GATE EN 


СОМ DPLL AP. 
AUTO GATE EN 


CGM 26M AP A 
UTO GATE EN 


CGM GPU MM AUTO GATE EN 


MPLL Clock source for AP Sys 
automatical gating enable. 


0 : clock enable by 
22. 

: Clock gating automatically by PMU 
FSM. 


WPLL Clock source for AP Sys 
automatical gating enable. 


0: clock enable by 

'CGM WPLL AP EN' 

1 : Clock gating automatically by PMU 
FSM. 


WIFIPLL1 Clock source for AP Sys 
automatical gating enable. 


0 : clock enable b 
'CGM WIFIPLL1 AP ЕМ! 


1 : Clock gating automatically by PMU 
FSM. 


TDPLL Clock source for AP Sys 
automatical gating enable. 


0 : clock enable b 
'CGM TDPLL AP EN' 


1 : Clock gating automatically by PMU 
FSM. 


CPLL Clock source for AP Sys 
automatical gating enable. 

0 : clock enable b 

'CGM CPLL AP EN' 

1 : Clock gating automatically by PMU 
FSM. 


DPLL Clock source for AP Sys 
automatical gating enable. 


0 : clock enable b 

'CGM DPLL AP EN' 

1 : Clock gating automatically by PMU 
FSM. 


26M Clock source for AP Sys 
automatical gating enable. 


0 : clock enable by 
'CGM 26M AP EN' 

1 : Clock gating automatically by PMU 
FSM. 


0x00000108 | ССМ СРО MM AUTO GATE EN (0x0FFFO07F) сам орі) мМ Ауто 6 
CGM GPU MM AUTO G 
0x00001108 CGM GPU MM AUTO GATE EN SET ATE ЕМ SET 


0x00002108 


CGM GPU MM AUTO GATE EN CLR 


CGM GPU MM AUTO G 
ATE EN CLR 


ШЕШЕП е ЕЕЕ ed eps] epe es 
LA БНІНЕІНІНІНІНІНІНІНІНІНІ 


\/0.2 
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Set/CIr 


reserved 


Set/CIr 


CGM GPU MM AUTO GATE EN 


Field Name Type Set Reset Description 
Clear Value 


wei fea [no wo [ше — — — —— 


сам 312M MM | [27] RW S/C 0х1 312M Clock source for MM automatical 
AUTO GATE E gating enable. 
N 0 : clock enable by 
"СОМ 312M MM ЕМ! 
1 : Clock gating automatically by PMU 
FSM. 


CGM 12M MM | [26] RW S/C 0х1 12M Clock source for MM automatical 
AUTO GATE EN gating enable. 

0 : clock enable by 

СОМ 12M MM ЕМ 

1 : Clock gating automatically by PMU 

FSM. 
CGM 24M MM  |[25] 24M Clock source for MM automatical 
AUTO GATE EN gating enable. 

0 : clock enable by 

1. 24M MM ЕМ" 

: Clock gating automatically by PMU 
FSM 


CGM 48M MM 24 [Rw [sc joi | 48M Clock source for MM automatical 
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КЕЗ SPREADTRUM 


m EN 


СОМ 64M ММ. 
АОТО САТЕ ЕМ 


CGM 76М8 MM 
AUTO GATE E 
N 


СОМ 96M MM. 
AUTO GATE EN 


CGM 128M MM 
AUTO GATE E 
N 


CGM 153M6 M 
M AUTO GATE 


EN 


CGM 192M MM 
AUTO GATE E 
N 


CGM 256M MM 
AUTO GATE E 
N 


CGM 26M ММ. 
AUTO GATE EN 


RW 


= 


= 


= 


= 
= 
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gating enable. 

0: clock enable by 
'CGM 48M MM EN' 

1 : Clock gating automatically by PMU 
FSM. 


64M Clock source for MM automatical 
gating enable. 

0 : clock enable by 

СОМ 64M MM ЕМ 

1 : Clock gating automatically by PMU 
FSM. 


76.8M Clock source for MM 
automatical gating enable. 

0 : clock enable by 

"СОМ 76M8 MM ЕМ! 

1 : Clock gating automatically by PMU 
FSM. 


96M Clock source for MM automatical 
gating enable. 

0 : clock enable by 

СОМ 96M MM ЕМ 

1 : Clock gating automatically by PMU 
FSM. 


128M Clock source for MM automatical 
gating enable. 

0 : clock enable by 

'CGM 128M MM EN' 

1 : Clock gating automatically by PMU 
FSM. 


153.6M Clock source for MM 
automatical gating enable. 


0 : clock enable b 
'CGM 153M6 MM EN' 


1 : Clock gating automatically by PMU 
FSM. 


192M Clock source for MM automatical 
gating enable. 

0 : clock enable b 

'CGM 192M MM EN' 

1 : Clock gating automatically by PMU 
FSM. 


256M Clock source for MM automatical 
gating enable. 

0 : clock enable b 

'CGM 256M MM EN' 

1 : Clock gating automatically by PMU 
FSM. 


26M Clock source for MM automatical 
gating enable. 


0 : clock enable by 
СОМ 26M MM ЕМ 


1 : Clock gating automatically by PMU 
FSM. 


153 6M Clock source for GPU 
automatical gating enable. 
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0x0 
S/C 0х1 


2 
= 


ЕЕ 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 
This document contains information on a product under development. 


Spreadtrum reserves the right to change or discontinue this product without notice 


7.12.1.67 


КЕЗ SPREADTRUM 


CGM 384M GPU 
AUTO GATE E 
N 


CGM 460 8M G 
PU AUTO GATE 
EN 


CGM 256M GPU 
AUTO GATE E 
N 


CGM 208M GPU 
AUTO GATE E 
N 


CGM 312M GPU 
AUTO GATE E 
N 


CGM 300M GPU 
AUTO GATE E 
N 


CGM CPO AUTO GATE EN 
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0 : clock enable by 
"СОМ 153 6M GPU ЕМ 


1 : Clock gating automatically by PMU 
FSM. 


384M Clock source for GPU 
automatical gating enable. 


0 : clock enable by 
СОМ 384M GPU ЕМ 


1 : Clock gating automatically by PMU 
FSM. 


460.8M Clock source for GPU 
automatical gating enable. 


0 : clock enable by 
'CGM 460 8M GPU EN' 


1 : Clock gating automatically by PMU 
FSM. 


256M Clock source for GPU 
automatical gating enable. 


0 : clock enable by 
"СОМ 256M GPU ЕМ 


1 : Clock gating automatically by PMU 
FSM. 


208M Clock source for GPU 
automatical gating enable. 


0 : clock enable by 
'CGM 208M GPU EN' 


1 : Clock gating automatically by PMU 
FSM. 


312M Clock source for GPU 
automatical gating enable. 


0 : clock enable by 
"СОМ 312M GPU ЕМ 


1 : Clock gating automatically by PMU 
FSM. 


300M Clock source for GPU 
automatical gating enable. 


0 : clock enable by 
сам 300M GPU ЕМ 


1 : Clock gating automatically by PMU 
FSM. 


0x0000010C СОМ CPO AUTO GATE ЕМ (0x0001FFFF) | ССРО AUTO GATE_ 
0x0000110C CGM СРО AUTO САТЕ ЕМ SET а 


0х0000210С СОМ СРО AUTO GATE EN CLR еа 


вна ааа ER RR 


- Е 
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KS 
ET 


EN EN EN EN EN 
Tipe [re | ти | ви | ми | ти | пи | пи | а | и | ви | пи [ти | ви | ви | ти | e 
ІС se ЕЗ [se | ве | ве [se | ве [se [se | se | ве [se | во | ве | ве | so 


ССМ_СРО_АЧТО_САТЕ_ЕМ 


Field Мате Туре беі/ Reset Description 
Clear Value 


[mes [eme | e [wes — —— 


CGM 312M CPO 312M Clock source for CPO Sys 
AUTO GATE E automatical gating enable. 


N 0 : clock enable by 
ios M 312M СРО ЕМ 


: Clock gating automatically by PMU 
FSM. 


СОМ 208M СРО 208M Clock source for СРО Sys 
AUTO GATE E automatical gating enable. 


N 0 : clock enable by 
"СОМ 208M СРО ЕМ! 


1: Clock gating automatically by PMU 
FSM. 


СОМ 256M СРО 256M Clock source for СРО Sys 
AUTO GATE E automatical gating enable. 


N 0 : clock enable by 
"СОМ 256M СРО ЕМ 


1: Clock gating automatically by PMU 
FSM. 


СОМ 460М8 CP 460.8М Clock source for СРО Sys 
OW AUTO GATE automatical gating enable. 


. EN 0 : clock enable by 
"СОМ 460M8 CPOW ЕМ 


1 : Clock gating automatically by PMU 
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CGM 307M2 CP 
OW AUTO GATE 
. EN 


CGM 51M2 CPO 


W AUTO САТЕ _ 


EN 


CGM 76М8 СРО 


W AUTO САТЕ _ 


EN 


CGM 102M4 CP 
OW AUTO GATE 
. EN 


CGM 192M CPO 
AUTO GATE E 
N 


CGM 51M2 CPO 
AUTO GATE E 
N 


CGM 76М8 СРО 
АОТО САТЕ Е 
М 


СОМ 153М6 СР 
0 AUTO GATE 
EN 


СОМ 48M СРО 
АОТО САТЕ ЕМ 


307.2M Clock source for СРО Sys 
automatical gating enable. 


0 : clock enable by 
же 307M2 CPOW EN' 


: Clock gating automatically by PMU 
FSM. 


51.2M Clock source for CPO Sys 
automatical gating enable. 


0: clock enable by 
'CGM 51M2 CPOW EN' 


1 : Clock gating automatically by PMU 
FSM. 


76.8M Clock source for CPO Sys 
automatical gating enable. 


0 : clock enable b 
2... 


: Clock gating automatically by PMU 
FSM. 


102.4M Clock source for CPO Sys 
automatical gating enable. 


0: clock enable by 
'CGM 102M4 CPOW EN' 


1 : Clock gating automatically by PMU 
FSM. 


192M Clock source for СРО Sys 
automatical gating enable. 


0 : clock enable b 
"СОМ 192М СРО ЕМ 


1: Clock gating automatically by PMU 
FSM. 


51.2M Clock source for СРО Sys 
automatical gating enable. 


0 : clock enable b 
c M 51M2 СРО EN' 


: Clock gating automatically by PMU 
FSM. 


76.8M Clock source for CPO Sys 
automatical gating enable. 


0 : clock enable b 
222221. 


: Clock gating automatically by PMU 
FSM. 


153.6M Clock source for CPO Sys 
automatical gating enable. 


0 : clock enable b 
к M 153M6 CPO ЕМ! 


: Clock gating automatically by PMU 
FSM. 


48M Clock source for CPO Sys 
automatical gating enable. 


0: clock enable by 
o М 48М СРО ЕМ 


: Clock gating automatically by PMU 
FSM. 


CGM 64M CPO | [3] 64M Clock source for CPO Sys 
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АЧТО_САТЕ_ЕМ 
ESM 


96M Clock source for CPO Sys 
automatical gating enable. 


0: clock enable by 
2... 


: Clock gating automatically by PMU 
FSM. 


CGM 96M СРО 
AUTO GATE EN 


CGM 128M CPO 
AUTO GATE E 
N 


СОМ 26M СРО 
AUTO GATE EN 


7.12.1.68 CGM CP1 AUTO GATE EN 


automatical gating enable. 


0 : clock enable by 
че М 64М СРО ЕМ 


: Clock gating automatically by PMU 


128M Clock source for CPO Sys 
automatical gating enable. 


0 : clock enable by 
"СОМ 128M СРО ЕМ 


1: Clock gating automatically by PMU 
FSM. 


26M Clock source for CPO Sys 
automatical gating enable. 


0 : clock enable by 
'CGM 26M СРО ЕМ 


1 : Clock gating automatically by PMU 
FSM. 


0х00000110 СОМ СР1 AUTO САТЕ EN (0x000007FF) CGM CPI AUTO GATE_ 
0x00001110 CGM CP1 AUTO GATE ЕМ SET Е 


0х00002110 CGM CP1 AUTO GATE EN CLR 


СОМ CP1 AUTO GATE | 
EN CLR 


Ree Slee re pe ee qp epe pepe En 
Мапе | |— C ' CLw ұф 


reserved 


- | 


Set/CIr 
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CGM CP1 AUTO GATE EN 
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Field Name Type Set Reset Description 
Clear Value 


CGM 312M CP1 
AUTO GATE E 
N 


CGM 256M CP1 
AUTO GATE E 
N 


CGM 192M CP1 
AUTO GATE E 
N 


CGM 51M2 CP1 
AUTO GATE E 
N 


CGM 76М8 CP1 
AUTO GATE E 
N 


CGM 153M6 CP 
1 AUTO GATE 
EN 


СОМ 48M СР1 
AUTO ВАТЕ ЕМ 


СОМ 96M CP1. 
AUTO GATE EN 


| 0] 
FSM 
RW S/C 0x1 


312M | — етчинии source for CP1 Sys 
automatical gating enable. 


0 : clock enable b 
'CGM 312M CP1 EN' 


кы gating automatically by PMU 


256M Clock source for CP1 Sys 
automatical gating enable. 


0 : clock enable b 
"СОМ 256M CP1 ЕМ! 


1 : Clock gating automatically by PMU 
FSM. 


192M Clock source for CP1 Sys 
automatical gating enable. 


0 : clock enable b 
'CGM 192M CP1 EN' 


1: Clock gating automatically by PMU 
FSM. 


51.2M Clock source for CP1 Sys 
automatical gating enable. 


0 : clock enable b 
'CGM 51M2 CP1 EN' 


1 : Clock gating automatically by PMU 
FSM. 


76.8M Clock source for CP1 Sys 
automatical gating enable. 


0 : clock enable by 
"СОМ 76M8 CP1 ЕМ 


1 : Clock gating automatically by PMU 
FSM. 


153.6M Clock source for CP1 Sys 
automatical gating enable. 


0 : clock enable by 
"СОМ 153M6 CP1 ЕМ! 


: Clock gating automatically by PMU 


48M Clock source for CP1 Sys 
automatical gating enable. 


0 : clock enable by 

"СОМ 48M CP1 ЕМ 

1 : Clock gating automatically by PMU 
FSM. 


96M Clock source for CP1 Sys 
automatical gating enable. 


0 : clock enable by 
"СОМ 96M CP1 ЕМ 


1 : Clock gating automatically by PMU 
FSM. 


MSIE 
[5] RW S/C 0х1 
FSM 


CGM 64M CP1 |[2] 64M Clock source for CP1 Sys 
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AUTO GATE EN automatical gating enable. 
0 : clock enable by 
и 
: Clock gating automatically by PMU 
FSM. 


СОМ 128M СР1 128M Clock source for CP1 Sys 
AUTO GATE E automatical gating enable. 
N 


0 : clock enable by 


22. 
: Clock gating automatically by PMU 
FSM. 


CGM_26M_CP1_ 26M Clock source for CP1 Sys 
AUTO_GATE_EN automatical gating enable. 


0: clock enable by 
'CGM 26M CP1 EN' 

1 : Clock gating automatically by PMU 
FSM. 


7.12.1.69 CGM CP2 AUTO GATE EN 


0x00000114 СОМ CP2 AUTO GATE EN(oxooooirrr) | СОМ CP2 AUTO GATE. 
0x00001114 СОМ CP2 AUTO САТЕ EN SET о 


0х00002114 СОМ CP2 AUTO САТЕ EN CLR МЕ era 


m Ts T p o T [ж] [ T [2 [7 [ [19 [тв [зт [15] 
run 


Ha | 


те | o | 
С ООО ЕЗІ 
вези [о [а [о | 


CGM CP2 AUTO GATE EN 


[FieldName | en | Type | Sev [Res Description — 
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Цеа vat 
Deed СЕ [Ro | |ә nes — — — — —. 


CGM 153M6 CP 
2 AUTO GATE 
EN 


CGM 20M CP2 
WF2 AUTO GAT 
E EN 


CGM 80M CP2 
WF2 AUTO GAT 
E EN 


CGM 120M CP2 
WF2 AUTO GAT 
E EN 


CGM 160M CP2 
WF2 AUTO GAT 
E EN 


CGM 20M CP2 
WF1 AUTO GAT 
E EN 


CGM 44M CP2 
WF1 AUTO GAT 
E EN 


CGM 80M CP2 
WF1 AUTO GAT 
E EN 


CGM 256M CP2 
AUTO GATE E 
N 


153M6 Clock source for CP2 Sys 
automatical gating enable. 


0 : clock enable b 
'CGM 153M6 CP2 EN' 


1 : Clock gating automatically by PMU 
FSM. 


20M Clock source for CP2 Sys 
automatical gating enable. 


0 : clock enable by 

"СОМ 20M CP2WF2 ЕМ 

1 : Clock gating automatically by PMU 
FSM. 


80M Clock source for CP2 Sys 
automatical gating enable. 


0 : clock enable by 
'CGM 80M CP2WF2 EN' 


1 : Clock gating automatically by PMU 
FSM. 


120M Clock source for CP2 Sys 
automatical gating enable. 


0 : clock enable by 
'CGM 120M CP2WF2 EN' 


1 : Clock gating automatically by PMU 
FSM. 


160M Clock source for CP2 Sys 
automatical gating enable. 


0 : clock enable by 
'CGM 160M CP2WF2 EN' 


1 : Clock gating automatically by PMU 
FSM. 


20M Clock source for CP2 Sys 
automatical gating enable. 


0 : clock enable by 
'CGM 20M CP2WF1 EN' 


1 : Clock gating automatically by PMU 
FSM. 


44M Clock source for CP2 Sys 
automatical gating enable. 


0 : clock enable by 
"СОМ 44M CP2WF1 ЕМ 


1 : Clock gating automatically by PMU 
FSM. 


80M Clock source for CP2 Sys 
automatical gating enable. 


0 : clock enable by 
"СОМ 80M CP2WF1 ЕМ 


1 : Clock gating automatically by PMU 
FSM. 


256M Clock source for CP2 Sys 
automatical gating enable. 


0 : clock enable by 
"СОМ 256M CP2 ЕМ 


1 : Clock gating automatically by PMU 
FSM. 
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CGM 104M CP2 104M Clock source for CP2 Sys 
AUTO GATE E automatical gating enable. 


N 0 : clock enable by 
'CGM 104M CP2 EN' 


1 : Clock gating automatically by PMU 
FSM. 


CGM 208M CP2 208M Clock source for CP2 Sys 
AUTO GATE E automatical gating enable. 


N 0 : clock enable by 
"СОМ 208M CP2 ЕМ! 


1 : Clock gating automatically by PMU 
FSM. 


CGM 312M CP2 312M Clock source for CP2 Sys 
AUTO GATE E automatical gating enable. 


N 0 : clock enable by 
'CGM 312M CP2 EN' 


1 : Clock gating automatically by PMU 
FSM. 


СОМ 26M CP2 26M Clock source for CP2 Sys 
AUTO GATE EN automatical gating enable. 


0 : clock enable by 
'CGM 26M CP2 ЕМ 

1 : Clock gating automatically by PMU 
FSM. 


7.12.1.70 CGM AP EN 


ИСА ЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗ 


" Е 
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CGM AP EN 


Field Name Type Set Reset Description 
Clear Value 


EM | 208M АР. zy 208M төле ааа Source Enable for АР Sys, 
only effective when 
'CGM 208M AP AUTO САТЕ ЕМ" 
asserted. 
0 : Disabel 208M clock source for AP 
Sys. 
1 : Enabel 208M clock source for AP 
Sys. 


СОМ 12М AP E [19] 12M Clock Source Enable for AP Sys, 


only effective when 
CGM 24M AP E | [18] 
N 


'CGM 12M AP AUTO GATE EN' 
asserted. 

0 : Disabel 12M clock source for AP 
Sys. 

1 : Enabel 12M clock source for AP 
Sys. 


24M Clock Source Enable for AP Sys, 
only effective when 
'CGM 24M AP AUTO GATE EN' 
asserted. 
0 : Disabel 24M clock source for AP 
Sys. 

: Enabel 24M clock source for АР 
Sys. 


51.2M Clock Source Enable for AP 
Sys, only effective when 
'CGM 51M2 AP AUTO GATE EN' 
asserted. 
0 : Disabel 51.2M clock source for AP 
Sys. 

: Enabel 51.2M clock source for AP 
Sys. 
64M Clock Source Enable for AP Sys, 
only effective when 


'CGM 64M AP AUTO GATE EN' 
asserted. 

0 : Disabel 64M clock source for AP 
Sys. 

1 : Enabel 64M clock source for AP 
Sys. 


76.8M ETT MGE Source Enable for AP 
ETT MGE only effective when 
"СОМ 76M8 AP AUTO САТЕ ЕМ! 


СОМ 51M2 AP | [16] 
EN 


CGM 64M AP E | [15] 
N 


5 
СОМ 48М АР Е | [17] RW S/C 48M Clock Source Enable for AP Sys, 
N only effective when 
'CGM 48M AP AUTO САТЕ ЕМ" 
asserted. 
0 : Disabel 48M clock source for AP 
x 
: Enabel 48M clock source for AP 
HS 
||| 
|| 


CGM 76M8 AP | [14] 
EN 
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asserted. 
0 : Disabel 76.8M clock source for AP 
Sys. 
1 : Enabel 76.8M clock source for AP 
Sys. 
CGM 96M AP E RW S/C 0х1 96M Clock Source Enable for AP Sys, 
N only effective when 
"СОМ 96M AP AUTO САТЕ ЕМ 
СОМ 128М АР. 
ЕМ 
СОМ 153M6 АР | [11] 
_ЕМ 


asserted. 

0 : Disabel 96M clock source for AP 
Sys. 

1 : Enabel 96M clock source for AP 
Sys. 

128M Clock Source Enable for AP Sys, 


only effective when 
'CGM 128M AP AUTO GATE EN' 


asserted. 

0 : Disabel 128M clock source for AP 
Sys. 

1 : Enabel 128M clock source for AP 
Sys. 


153.6M Clock Source Enable for AP 
Sys, only effective when 

"СОМ 153M6 AP AUTO GATE ЕМ! 
asserted. 

0 : Disabel 153.6M clock source for AP 
Sys. 

1 : Enabel 153.6M clock source for AP 
Sys. 


0x1 192M Clock Source Enable for AP Sys, 
only effective when 
'CGM 192M AP AUTO GATE EN' 
asserted. 
0 : Disabel 192M clock source for AP 
Sys. 
1 : Enabel 192M clock source for AP 
Sys. 


256M Clock Source Enable for AP Sys, 
only effective when 

'CGM 256M AP AUTO GATE EN' 
asserted. 

0 : Disabel 256M clock source for AP 
Sys. 

1 : Enabel 256M clock source for AP 
Sys. 

384M Clock Source Enable for AP Sys, 
only effective when 


'CGM 384M AP AUTO GATE EN' 
asserted. 


0 : Disabel 384M clock source for AP 
Sys. 
1 : Enabel 384M clock source for AP 
Sys. 


312M Clock Source Enable for AP Sys, 
only effective when 

'CGM 312M AP AUTO GATE EN' 
asserted. 

0 : Disabel 312M clock source for AP 
Sys. 


СОМ 256M AP. 
EN 


СОМ 384M AP _ 
EN 

СОМ 312М АР | [7] 

ЕМ 
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EN 


[oL | | hee 
sys. 


СОМ MPLL AP . RW S/C 0х1 MPLL Clock Source Enable for АР Sys, 

EN only effective when 
'CGM MPLL AP AUTO GATE EN' 
asserted. 
0 : Disabel MPLL clock source for AP 
Sys. 
1 : Enabel MPLL clock source for AP 
Sys. 

[5] RW S/C 0х1 


СОМ WPLL АР. WPLL Clock Source Enable for АР 
EN Sys, only effective when 

'CGM WPLL AP AUTO GATE EN' 
asserted. 

0 : Disabel WPLL clock source for AP 
Sys. 

1 : Enabel WPLL clock source for AP 
Sys. 


WIFIPLL1 Clock Source Enable for AP 
Sys, only effective when 

'CGM WIFIPLL1 AP AUTO GATE E 
N' asserted. 

0 : Disabel WIFIPLL1 clock source for 
AP sys. 

1 : Enabel WIFIPLL1 clock source for 
AP sys. 


TDPLL Clock Source Enable for AP 
Sys, only effective when 

'CGM TDPLL AP AUTO GATE EN' 
asserted. 

0 : Disabel TDPLL clock source for AP 
Sys. 

1 : Enabel TDPLL clock source for AP 
Sys. 


0x1 CPLL Clock Source Enable for AP Sys, 
only effective when 
'CGM CPLL AP AUTO GATE EN' 
asserted. 
0 : Disabel CPLL clock source for AP 
Sys. 
1 : Enabel CPLL clock source for AP 
Sys. 


сам WIFIPLL1 - 
AP EN 


CGM TDPLL AP 


СОМ CPLL АР. 
СОМ DPLL АР. 
СОМ 26M AP E 
N 
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DPLL Clock Source Enable for AP Sys, 
only effective when 

'CGM DPLL AP AUTO GATE EN' 
asserted. 

0 : Disabel DPLL clock source for AP 
Sys. 

1 : Enabel DPLL clock source for AP 
Sys. 


26M Clock Source Enable for AP Sys, 
only effective when 

'CGM 26M AP AUTO GATE EN' 
asserted. 

0 : Disabel 26M clock source for AP 
Sys. 

1 : Enabel 26M clock source for AP 
Sys. 


EN 
EN 
EN 


|| 
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7.12.1.71 CGM GPU MM EN 


ШЕИЕЛЕТЕЛЕЛЕЛЕЗЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕН 


M. 
reserved 


208 
reserved M 
GP 
U 
EN 


CGM GPU MM EN 


Field Name Type Set Reset Description 
Clear Value 


[mms иш ю [ qwe [mew —— 


En | 312M MM = 312M Clock Source Enable for ММ, 
only effective when 
'CGM 312M MM AUTO GATE EN' 
asserted. 
| : Disabel 312M clock source for ММ. 
: Enabel 312M clock source for MM. 


24M Clock Source Enable for MM, only 
effective when 

'CGM 24M MM AUTO GATE EN' 
asserted. 

| : Disabel 24M clock source for ММ. 


: Enabel 24M clock source for MM. 


E 12M MM | [26] 12M Clock Source Enable for MM, only 
effective when 
СОМ 12M MM AUTO GATE ЕМ! 
asserted. 
| : Disabel 12M clock source for ММ. 
: Enabel 12M clock source for MM. 


СОМ 24M MM  |[25] 
EN 
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EM | 48M MM | [24] 48M Clock Source Enable for MM, only 
effective when 
'CGM 48M MM AUTO GATE EN' 
asserted. 
0 : Disabel 48M clock source for MM. 
1 : Enabel 48M clock source for MM. 
бы | 64M MM | [23] 64M Clock Source Enable for MM, only 
effective when 
'CGM 64M MM AUTO GATE EN' 
asserted. 
CGM 76М8 MM | [22] 
CGM 96M MM [21] 
СОМ 128M MM | [20] 


0 : Disabel 64M clock source for MM. 

1 : Enabel 64M clock source for MM. 
76.8M Clock Source Enable for MM, 

CGM 153M6 M [19] 

CGM 192M MM | [18] 

сам 256M MM | [17] 


only effective when 
ENIM | 26M MM | [16] 


2 
Е 


'CGM 76М8 MM AUTO САТЕ ЕМ 
asserted. 

0 : Disabel 76.8M clock source for MM. 
1 : Enabel 76.8M clock source for MM. 


96M Clock Source Enable for MM, only 
effective when 

'CGM 96M MM AUTO GATE EN' 
asserted. 

0 : Disabel 96M clock source for MM. 


1 : Enabel 96M clock source for MM. 


128M Clock Source Enable for MM, 
only effective when 

'CGM 128M MM AUTO GATE EN' 
asserted. 

0 : Disabel 128M clock source for MM. 


1 : Enabel 128M clock source for MM. 


153.6M Clock Source Enable for MM, 
only effective when 

'CGM 153M6 MM AUTO САТЕ ЕМ 
asserted. 


0 : Disabel 153.6M clock source for 
MM. 


2 
= 


2 
= 


1 : Enabel 153.6M clock source for 


z 


192M Clock Source Enable for MM, 
only effective when 

'CGM 192M MM AUTO GATE EN' 
asserted. 

0 : Disabel 192M clock source for MM. 


1 : Enabel 192M clock source for MM. 


256M Clock Source Enable for MM, 
only effective when 

'CGM 256M MM AUTO GATE EN' 
asserted. 

0 : Disabel 256M clock source for MM. 


1 : Enabel 256M clock source for MM. 
12M Clock Source Enable for MM, only 
effective when 


'CGM 12M MM AUTO GATE EN' 
asserted. 


0 : Disabel 12M clock source for MM. 
1 : Enabel 12M clock source for MM. 


2 
= 


| 
a 
ú 
ee, a RW 
M_EN 
= L: R 
_ЕМ 
| 


2 
= 


reserved [15: 7] 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 953 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(СЗ SPREADTRUM | SC7731G/SC8731G Device Specification 


CGM 153 6M G 
PU EN 


153.6M Clock Source Enable for GPU, 
only effective when 

'CGM 153 6M GPU AUTO GATE E 
N' asserted. 


0 : Disabel 153.6M clock source for 
GPU. 


1 : Enabel 153.6M clock source for 
GPU. 


384M Clock Source Enable for GPU, 
only effective when 

сам 384M ОРО AUTO САТЕ ЕМ! 
asserted. 


0 : Disabel 384M clock source for GPU. 
1 : Enabel 384M clock source for GPU. 


0х1 460.8M Clock Source Enable for GPU, 
only effective when 
'CGM 460 8M GPU AUTO GATE E 
N' asserted. 
0 : Disabel 460.8M clock source for 
GPU. 
1 : Enabel 460.8M clock source for 
GPU. 

0х1 


СОМ_384М_ ОРО 
_ЕМ 


| 
ае 
[ 0] RW 


256M Clock Source Enable for GPU, 
only effective when 

'CGM. 256M ОРО AUTO САТЕ ЕМ! 
asserted. 

0 : Disabel 256M clock source for GPU. 


1 : Enabel 256M clock source for GPU. 


208M Clock Source Enable for GPU, 
only effective when 

'CGM 208M ОРО AUTO САТЕ ЕМ! 
asserted. 

0 : Disabel 208M clock source for GPU. 


1 : Enabel 208M clock source for GPU. 


312M Clock Source Enable for GPU, 
only effective when 

'CGM 312M ОРО AUTO САТЕ ЕМ! 
asserted. 


CGM 256M GPU 
_ЕМ 
CGM 208М GPU 
_ЕМ 
СОМ 312M GPU 
_ЕМ 
0: Disabel 312M clock source for GPU. 
1 : Enabel 312M clock source for GPU. 
E 


S/C 


CGM 300M GPU 300M Clock Source Enable for GPU, 

N only effective when 
'CGM 300M GPU AUTO GATE EN' 
asserted. 
0 : Disabel 300M clock source for GPU. 


1 : Enabel 300M clock source for GPU. 


7.12.1.72 СОМ СРО ЕМ 


0х00000120 СОМ CPO EN (0x0001FFFF) CGM CPO EN 
0x00001 120 СОМ CPO0 EN SET СОМ СРО EN SET 


0x00002120 СОМ СРО EN CLR СОМ СРО EN CLR 


reserved 


M. 


| B |з1 | 30 | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
rz : 
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Type 


ES 
- | 
БЕНЕН o [nes — — _ 


En | 312M СРО 312M Clock Source Enable for CPO, 
only effective when 
'CGM 312M CPO AUTO GATE EN' 
asserted. 
| : Disabel 312M clock source for СРО. 
: Enabel 312M clock source for CPO. 
gc | 208M CPO | [15] RW 208M Clock Source Enable for CPO, 
only effective when 
'CGM 208M CPO AUTO GATE EN' 
asserted. 
| : Disabel 208М clock source for СРО. 
: Enabel 208M clock source for СРО. 
Ec | 256M CPO | [14] RW 256M Clock Source Enable for СРО, 
only effective when 
'CGM 256M CPO AUTO GATE EN' 
asserted. 
) : Disabel 256М clock source for СРО. 
: Enabel 256M clock source for СРО. 


CGM 460M8 CP 460.8M Clock Source Enable for 

OW EN CPOW, only effective when 
"СОМ 460M8 CPOW AUTO GATE 
EN' asserted. 


0 : Disabel 460.8M clock source for 
CPOW. 


Reset Description 
Value 


1 : Enabel 460.8M clock source for 
CPOW. 

307.2M Clock Source Enable for 
CPOW, only effective when 
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OW EN 'CGM 307M2 CPOW AUTO GATE 
EN' asserted. 


0 : Disabel 307.2M clock source for 
CPOW. 


1 : Enabel 307.2M clock source for 
CPOW. 


51.2M Clock Source Enable for CPOW, 
only effective when 

'CGM 51M2 CPOW AUTO САТЕ E 
N' asserted. 


0 : Disabel 51.2M clock source for 
CPOW. 


CGM 51M2 CPO 
W EN 


СОМ 76M8 СРО | [10] 
W_EN 


CGM_102M4_CP 
OW_EN 


CGM 192M CPO 
. EN 

EN 

EN 


1 : Enabel 51.2M clock source for 
CPOW. 


76.8M Clock Source Enable for CPOW, 
only effective when 

'CGM 76M8 CPOW AUTO GATE E 
N' asserted. 


0 : Disabel 76.8M clock source for 
CPOW. 


1 : Enabel 76.8M clock source for 
CPOW. 


0х1 102.4M Clock Source Enable for 
CPOW, only effective when 
'CGM 102M4 CPOW AUTO GATE 
EN' asserted. 
0 : Disabel 102.4M clock source for 
CPOW. 
1 : Enabel 102.4M clock source for 
CPOW. 


192M Clock Source Enable for CPO, 
only effective when 

'CGM 192M CPO AUTO GATE EN' 
asserted. 

0 : Disabel 192M clock source for CPO. 


1 : Enabel 192M clock source for CPO. 


51.2M Clock Source Enable for CPO, 
only effective when 

'CGM 51M2 CPO AUTO GATE EN' 
asserted. 

0 : Disabel 51.2M clock source for CPO. 


1 : Enabel 51.2M clock source for CPO. 


76.8M Clock Source Enable for CPO, 
only effective when 

'CGM 76M8 CPO AUTO GATE EN' 
asserted. 

0 : Disabel 76.8M clock source for CPO. 


1 : Enabel 76.8M clock source for CPO. 


153.6M Clock Source Enable for СРО, 
only effective when 

'CGM 153M6 CPO AUTO GATE EN' 
asserted. 

0 : Disabel 153.6M clock source for 
CPO. 

1 : Enabel 153.6M clock source for 
CPO. 


48M Clock Source Enable for CPO, 
only effective when 
'CGM 48M CPO AUTO GATE EN' 


CGM 51M2 CPO 
CGM 76М8 СРО 


СОМ 153М6 СР 
0 ЕМ 


[7] 
[6] 
[5] 

4] 


CGM 48M CPO || 
EN 
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asserted. 
° : Disabel 48M clock source for СРО. 
: Enabel 48M clock source for CPO. 


EM | 64M СРО 64M Clock Source Enable for СРО, 
only effective when 
'CGM 64M CPO AUTO GATE EN' 
asserted. 
0 : Disabel 64M clock source for CPO. 


1 : Enabel 64M clock source for CPO. 


CGM 96M CPO | [2] 96M Clock Source Enable for CPO, 
EN only effective when 
'CGM 96M СРО AUTO GATE ЕМ! 
asserted. 


0 : Disabel 96M clock source for CPO. 


1 : Enabel 96M clock source for CPO. 


СОМ 128M СРО |[ 1] 128M Clock Source Enable for CPO, 

. EN only effective when 
'CGM 128M CPO AUTO GATE EN' 
asserted. 
0 : Disabel 128M clock source for CPO. 


1 : Enabel 128M clock source for CPO. 


СОМ 26M CPO 26M Clock Source Enable for CPO, 
EN only effective when 
'CGM 26M CPO AUTO GATE EN' 
asserted. 
0 : Disabel 26M clock source for CPO. 


1 : Enabel 26M clock source for CPO. 


7.12.1.73 CGM CP1 EN 


0x00000124 СОМ СР1 EN (0x000007FF) CGM CP1 EN 
0x00001124 CGM CP1 EN SET CGM CP1 EN SET 


0x00002124 CGM CP1 EN CLR CGM CP1 EN CLR 


ви Ги [з [2 [9 T [s [25 [2s 5 [а [т | » [лә [в [ [5] 
De аи 


- Е 


СОМ CP1 ЕМ 
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Field Name Type Set Reset Description 
Clear Value 


CGM 312M CP1 = 312M КСС С ШЕ Source Enable for CP1, 
. EN only effective when 
'CGM 312M CP1 AUTO GATE EN' 
asserted. 
0 : Disabel 312M clock source for CP1. 
1 : Enabel 312M clock source for CP1. 
CGM 256M CP1 RW S/C 0х1 256М Clock Source Enable for CP1, 
_ЕМ 
СОМ_192М_СР1 
_ЕМ 
СОМ 51М2 СР1 |[7] 
_ЕМ 


only effective when 
'CGM 256М CP1 AUTO GATE ЕМ! 


asserted. 

0 : Disabel 256M clock source for CP1. 
1 : Enabel 256M clock source for CP1. 
192M Clock Source Enable for CP1, 


only effective when 
'CGM 192M CP1 AUTO GATE ЕМ! 


asserted. 

0 : Disabel 192M clock source for CP1. 
1 : Enabel 192M clock source for CP1. 
51.2M Clock Source Enable for CP1, 


only effective when 
'CGM 51М2 CP1 AUTO ВАТЕ ЕМ! 


asserted. 
0 : Disabel 51.2M clock source for CP1. 
1 : Enabel 51.2M clock source for CP1. 


Pire 153M6 CP 


СОМ 48M CP1 |[4] 
EN 
[3] 


СОМ 96M CP1. 
EN 


153.6M Clock Source Enable for CP1, 
only effective when 

'CGM 153M6 CP1 AUTO GATE EN' 
asserted. 

0 : Disabel 153.6M clock source for 
CP1. 


1 : Enabel 153.6M clock source for 
CP1. 


48M Clock Source Enable for CP1, 
only effective when 

'CGM 48M CP1 AUTO САТЕ ЕМ 
asserted. 

0 : Disabel 48M clock source for CP1. 


1 : Enabel 48M clock source for CP1. 


96M Clock Source Enable for CP1, 
only effective when 

'CGM 96M CP1 AUTO GATE EN' 
asserted. 

0 : Disabel 96M clock source for CP1. 


1 : Enabel 96M clock source for CP1. 


CGM 64M CP1 |[2] 64M Clock Source Enable for CP1, 
EN only effective when 
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||| 
En | 76M8 CP1 RW S/C 0х1 76.8М Clock Source Enable for СР1, 
only effective when 
'CGM 76M8 CP1 AUTO GATE EN' 
asserted. 
0 : Disabel 76.8M clock source for CP1. 
1 : Enabel 76.8M clock source for CP1. 


EP SPREADTRUM SC7731G/SC8731G Device Specification 
'CGM 64M CP1 AUTO GATE EN' 
asserted. 

0 : Disabel 64M clock source for CP1. 
1 : Enabel 64M clock source for CP1. 

CGM 128M CP1 |[ 1] RW 128M Clock Source Enable for CP1, 

. EN only effective when 
'CGM 128M CP1 AUTO GATE EN' 
asserted. 

0 : Disabel 128M clock source for CP1. 
1 : Enabel 128M clock source for CP1. 


СОМ 26M СР1 АМ/ 26M Clock Source Enable for CP1, 
EN only effective when 
'CGM 26M CP1 AUTO GATE EN' 
asserted. 
0 : Disabel 26M clock source for CP1. 
1 : Enabel 26M clock source for CP1. 


7.12.1.74 CGM CP2 EN 


Ten [o [9o [3 [2s [77 29 [25 [4 [5 [2 [7 [ | o [18 [ [| 
raw m] 


reserved 
Type 


- Е 


me | o [= 
асг foo 
вези [Го [5 | 


CGM CP2 ЕМ 


Field Name Type Set Reset Description 
Clear Value 


Dese атаа но [оо [nese — — — — —] 


CGM 153M6 CP | [12] RW S/C 0х1 153M6 Clock Source Enable for СР2, 
2 EN only effective when 
"СОМ 153M6 CP2 AUTO САТЕ ЕМ" 
asserted. 
0 : Disabel 153M6 clock source for 
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CP2. 
1 : Enabel 153M6 clock source for 
CP2. 


CGM 20M CP2 
WF2 EN 


CGM 80M CP2 
WF2 EN 


CGM 120M CP2 
WF2 EN 


CGM 160M CP2 
WF2 EN 


CGM 20M CP2 
WF1 EN 


CGM 44M CP2 
WF1 EN 


CGM 80M CP2 
WF1 EN 


CGM 256M CP2 
. EN 


CGM 104M CP2 
. EN 


20M Clock Source Enable for CP2, 
only effective when 
'CGM 20M CP2WF2 AUTO GATE 
EN' asserted. 

0 : Disabel 20M clock source for CP2. 


1 : Enabel 20M clock source for CP2. 


80M Clock Source Enable for CP2, 
only effective when 
'CGM 80M CP2WF2 AUTO GATE 
EN' asserted. 

0 : Disabel 80M clock source for CP2. 


1 : Enabel 80M clock source for CP2. 


120M Clock Source Enable for CP2, 
only effective when 
'CGM 120M CP2WF2 AUTO GATE 


EN' asserted. 

0 : Disabel 120M clock source for CP2. 
1 : Enabel 120M clock source for CP2. 
160M Clock Source Enable for CP2, 


only effective when 
'CGM 160M CP2WF2 AUTO GATE 


EN' asserted. 
0 : Disabel 160M clock source for CP2. 
1 : Enabel 160M clock source for CP2. 


20M Clock Source Enable for CP2, 
only effective when 
'CGM 20M CP2WF1 AUTO GATE 
EN' asserted. 

0 : Disabel 20M clock source for CP2. 


1 : Enabel 20M clock source for CP2. 


44M Clock Source Enable for CP2, 
only effective when 
'CGM 44M CP2WF1 AUTO GATE 
EN' asserted. 

0 : Disabel 44M clock source for CP2. 


1 : Enabel 44M clock source for CP2. 


80M Clock Source Enable for CP2, 
only effective when 
'CGM 80M CP2WF1 AUTO GATE 
EN' asserted. 

0 : Disabel 80M clock source for CP2. 


1 : Enabel 80M clock source for CP2. 


256M Clock Source Enable for CP2, 
only effective when 

'CGM 256M CP2 AUTO GATE EN' 
asserted. 

0 : Disabel 256M clock source for CP2. 


1 : Enabel 256M clock source for CP2. 


104M Clock Source Enable for CP2, 
only effective when 

'CGM 104M CP2 AUTO GATE EN' 
asserted. 

0 : Disabel 104M clock source for CP2. 


1 : Enabel 104M clock source for CP2. 
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CGM_208M_CP2 | [2] RW 208M Clock Source Enable for CP2, 
_EN only effective when 
'CGM 208M CP2 AUTO САТЕ ЕМ" 
asserted. 
0: Disabel 208M clock source for CP2. 
1 : Enabel 208M clock source for CP2. 
CGM 312M CP2 | [1] RW 312M Clock Source Enable for CP2, 
. EN only effective when 
'CGM 312M CP2 AUTO GATE EN' 
asserted. 
0 : Disabel 312M clock source for CP2. 
1 : Enabel 312M clock source for CP2. 


СОМ 26M CP2 ` RW 26M Clock Source Enable for CP2, 
EN only effective when 
'CGM 26M CP2 AUTO GATE EN' 
asserted. 
0 : Disabel 26M clock source for CP2. 
1 : Enabel 26M clock source for CP2. 


7.12.1.75 DDR OP MODE CFG 
0x0000012C DDR OP MODE СЕС (0x00040003) DDR OP MODE CFG 


ЕСІИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЙЕЛЕЛЕ ЛЕЙ 


=. | | mE 


(СЕЗДИ) DDR OPERATE . аа DDR OPERATE . 
MODE MODE IDLE 


| Туре | 


DDR OP MODE CFG 


Field Name Type Reset Description 
Value 


eee: — mus no [oe [nes — — — — — — —] 


DDR PHY RET | [28] RW 0х0 Enable PWR ST FSM to assert 
EN "ра save"'/pd restore n' signal. 
0 : Disable; 
1 : Enable; 


DDR PUBL RET | [27] RW 0х0 Enable PWR ST FSM to assert 
_ЕМ "ра вауе/ра restore n' signal. 
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| Disable; 
: Enable; 
DDR PHY ISO | [26] NE 'DDR PHY RET EN'with isolation signal 
RST EN UE Power Domain 'PD PUB SYS' 


DDR UMCTL RE | [25] Enable РМА ST FSM to assert 
T EN "ра ѕаме'/ра restore n' signal. 
0 : Disable; 
1 : Enable; 
DDR PHY AUTO | [24] DDR PHY Retenton enable. 
.RET EN 0 : Disable DDR PHY Retention. 
1 : Enable DDR PHY Retention. 


DDR OPERATE | [23:16] | RW 0х4 Count Number wait for 'ddr operate mode' 
Pat stable. 


DDR OPERATE | [10: 8] ВИННИ `_ operate mode' status. 
MODE 


o 


DDR OPERATE | 2: 0] АМ/ 0х3 Configure value for 'ddr operate mode' to 
MODE IDLE indicate idle. 


7.12.1.76 DDR PHY RET CFG 
| 0x00000130 | DDR PHY RET CFG (0x00010000) DDR PHY RET | DDR PHY RET CFG | 


0х00001130 DDR PHY RET CFG SET DDR cdi sa EL 


0x00002130 DDR PHY RET CFG CLR DDR ii E СЕС 


ИЛЕЕЛЕЛЕЛЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕЛЕЛЕЗЕЗЕЛЕЗ 


- Е 


== оқю 


ЕС ннен 1 


Везе [оо [ооо оо (оо оо [оо оо 
PPL REIS ESTIS C Е RC EIC Е ВЕС 


E Е 


| Туре | 
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ЕСІСІ TT 
ЛЕНЕНЕНЕНЕНЕНЕНЕЛЕЛЕЛЕЛЕНЕНЕНЕНЕН 


DDR PHY RET CFG 


Field Name Type Set Reset Description 
Clear Value 


Dee: ЕС |no [oe nese — — — —] 


DDR UMCTL S [16] RW S/C 0х1 DDR UMCTL Soft Reset. Active High; 
OFT RST 0 : Keep DDR UMCTL in normal mode; 
1 : Reset DDR UMCTL; 


пп [n | foo [nees —  — — 
DDR PHY CKE RW 0x0 DDR PHY 'RET' апа "ВЕТ Іі control bit. 
RET EN Only effective when 
'DDR PHY AUTO RET EN'asserted. 


7.12.1.77 26M SEL CFG 


ви [o [so] |» or [2 [25 [2s [2 [т | » [лә [| [7 [15] 
"ы" Пана 


reserved 


Type 


PU AO CP 

B2|N2|22 

reserved - 6M 
0 


Em Rf e pr p e [m p m | ти | = 


26M SEL CFG 


Field Name Type Reset Description 
Value 


кеме fena [Ro foo [Reed — — — — — — — 


АОМ MEM PD _ RW 0х1 0: AON memory PD controlled do not саге СР2 
EN CP2 status 
e 1: AON memory PD controlled with CP2 deep 
sleep 
Emm mom 0: AON memory PD controlled do not care CPO 
EN СРО status 
1: AON memory PD controlled with CPO deep 
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AON MEM PD. 
EN AP 


LPLL REF SEL 
PUB 26M SEL 
AON 26M SEL 
CP2 26M SEL 
CP1 26M SEL 


CPO 26M SEL [ 1] 


АР 26M SEL и 


7.12.1.78 МЕМ PD CFGO 


SC7731G/SC8731G Device Specification 


0: AON memory PD controlled do not care AP 
status 


1: AON memory PD controlled with AP deep 
sleep 


26M reference clock selection 
0: RFO 
1: RF1 


PUB 26M Source select: 
0 : RFO; 
1: RF1 


AON 26M Source select: 
0 : RFO; 
1: RF1 


CP2 26M Source select: 
0 : RFO; 
1: RF1 


CP1 26M Source select: 
0 : RFO; 
1: RF1 


СРО 26M Source select: 
0 : RFO; 

1: RF1 

AP 26M Source select: 
0 : RFO; 

1: RF1 


0x00000138 MEM PD СҒС0 (0х00А9556А) MEM PD CFGO 


| B |з1 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


CPO_W_M 


CPO_W_M 


CPO_W_M 


CPOW M 


reserved EM PD C 


EM PD C 


EM PD C 


EM PD C 


FG ЧАНТ1 


FG UARTO 


FG IRAM 


FG PERIF 


AON MEM | AON MEM | AON MEM | AON MEM | AON MEM | AON MEM | AON MEM | AON MEM 
PD CFG PD CFG PD CFG PD CFG PD CFG PD CFG PD CFG PD CFG 
IRAM IMC3 IMC2 IMC1 IMCO VBC AUD FM 


те | 


RW RW 


MEM PD CFGO 
Field Name Type Reset Description 
Value 
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[желез — mur [mo [mo И 


СРО М MEM P e 22] Memory PD mode configure 
D_CFG_UART1 2'h0: memory not іп SLP or SD mode in deep 
sleep 
2'h1: memory іп SLP mode in deep sleep 
2'h2: memory in Shut Down mode in deep sleep 
2'h3: reserved 
CPO W MEM P | [21:20] 0x2 Memory PD mode configure 
D CFG UARTO 
CPO W MEM P |[19:18] | RW 
D CFG IRAM 
СРО W MEM P | [17:16] | RW 
D CFG PERIF 


2'h0: memory not іп СІР or SD mode in deep 
sleep 


2'h1: memory in SLP mode in deep sleep 
2'h2: memory in Shut Down mode in deep sleep 
2'h3: reserved 


Memory PD mode configure 


2'ћ0: memory not іп SLP or SD mode in deep 
sleep 


2'h1: memory in SLP mode in deep sleep 
2'h2: memory in Shut Down mode in deep sleep 
2113: reserved 


Memory PD mode configure 


2110: memory not in SLP or SD mode in deep 
sleep 


2'h1: memory in SLP mode in deep sleep 
2'h2: memory in Shut Down mode in deep sleep 
2113: reserved 


Memory PD mode configure 


2'ћ0: memory not іп SLP or SD mode in deep 
sleep 


2'h1: memory іп SLP mode іп deep sleep 
2'h2: memory in Shut Down mode in deep sleep 
2113: reserved 


AON MEM PD  |[13:12] | RW 
CFG IMC3 
AON MEM PD  |[11:10] | RW 
CFG IMC2 
AON MEM PD. RW 
CFG IMC1 

И 


Memory РО mode configure 


2'h0: memory not іп ЗІР or SD mode in deep 
sleep 


2'h1: memory in SLP mode in deep sleep 
2'h2: memory in Shut Down mode in deep sleep 
2'h3: reserved 


Memory PD mode configure 


2'h0: memory not іп SLP or SD mode in deep 
sleep 


2'h1: memory in SLP mode in deep sleep 
2'h2: memory in Shut Down mode in deep sleep 
2113: reserved 


AON MEM PD. 
CFG IMCO 


Memory PD mode configure 


210: memory not іп СІР or SD mode in deep 
sleep 


| 
АОМ MEM PD | [15:14] | RW 0х1 Memory PD mode configure 
CFG IRAM 2'h0: memory not in SLP or SD mode in deep 
sleep 
2'h1: memory in SLP mode in deep sleep 
2'h2: memory in Shut Down mode in deep sleep 
2'h3: reserved 
| 
| 
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2'h1: memory іп SLP mode in deep sleep 
2'h2: memory in Shut Down mode in deep sleep 
2'h3: reserved 


АОМ MEM PD у Memory PD mode configure 


CFG VBC 2'h0: memory not in SLP or SD mode in deep 
sleep 


2'h1: memory іп СІР mode іп deep sleep 
2'h2: memory in Shut Down mode in deep sleep 
2113: reserved 


АОМ MEM PD : Memory PD mode configure 


CFG AUD 2'h0: memory not in SLP or SD mode in deep 
sleep 


2'h1: memory in SLP mode in deep sleep 
2'h2: memory in Shut Down mode in deep sleep 
2'h3: reserved 


AON MEM PD _ : Memory PD mode configure 


CFG_FM 2'һ0: memory not in SLP or SD mode in deep 
sleep 


2'h1: memory іп SLP mode іп deep sleep 
2'h2: memory in Shut Down mode in deep sleep 
2113: reserved 


7.12.1.79 MEM PD CFG1 


Li o 9o [29 [25 [27 [29 [25 [2s [2 2 [т [ж [з [18 [ [16] 


СРО DSP СРО DSP СРО_О5Р СРО_О5Р СРО АВАМ 
reserved MEM PD MEM PD MEM PD MEM PD MEM PD 
CFG DMA CFG SHM CFG RFT CFG STC CFG_IIS3 


ARM 
СРО ARM. | СРО ARM | СРО ARM Е EDT СРО ARM. n pp | CPO ARM_ 
MEM PD MEM PD MEM PD СЕС uan | cro uag | MEM PD | Cro du | MEM PD_ 
сға 162 | Сға 1І51 CFG 1150 = = CFG_EPT А CFG ОМА 


ШІ 


MEM PD. CFG1 


Field Name Type Reset Description 
Value 


ewe: — [ms no oo [nes — — — — — — —] 


CPO DSP MEM | [25:24] | RW 0x2 Memory PD mode configure 

PD CFG DMA 2'ћ0: memory not іп SLP or SD mode in deep 
sleep 
2'h1: memory in SLP mode in deep sleep 
2'h2: memory in Shut Down mode in deep sleep 
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CPO DSP MEM | [23:22] | RW 0х1 Memory PD mode configure 
PD CFG SHM 2'h0: memory not in SLP or SD mode in deep 
sleep 
2'h1: memory in SLP mode in deep sleep 
2'h2: memory in Shut Down mode in deep sleep 
2113: reserved 
RW 0x1 


CPO DSP MEM [21:20] Memory PD mode configure 
PD CFG RFT 2110: memory not іп SLP or SD mode in deep 


sleep 
2'h1: memory іп SLP mode іп deep sleep 
2'h2: memory in Shut Down mode in deep sleep 
2'h3: reserved 
CPO DSP MEM | [19:18] | RW 
PD CFG STC 
СРО ARM MEM | [17:16] | RW 
PD CFG 1153 
СРО ARM MEM | [15:14] | RW 
PD CFG 1152 
СРО ARM МЕМ | [13:12] | RW 
PD СЕС 1151 


Memory PD mode configure 


2'һ0: memory not in SLP or SD mode in deep 
sleep 


2'h1: memory in SLP mode in deep sleep 
2'h2: memory in Shut Down mode in deep sleep 
2113: reserved 


Memory PD mode configure 


2'h0: memory not іп СІР or SD mode іп deep 
sleep 


2'h1: memory in SLP mode in deep sleep 
2'h2: memory in Shut Down mode in deep sleep 
2'h3: reserved 


Memory PD mode configure 


2'һ0: memory not in SLP or SD mode in deep 
sleep 


2'h1: memory іп SLP mode іп deep sleep 
2'h2: memory in Shut Down mode in deep sleep 
2113: reserved 


0x2 Memory PD mode configure 
2'h0: memory not іп SLP or SD mode in deep 
sleep 
2'h1: memory in SLP mode in deep sleep 
2'h2: memory in Shut Down mode in deep sleep 
2'h3: reserved 


Memory PD mode configure 


2180: memory not іп SLP or SD mode in deep 
sleep 


2'h1: memory in SLP mode in deep sleep 
2'h2: memory in Shut Down mode in deep sleep 
2'h3: reserved 


CPO ARM MEM | [11:10] 
. PD CFG 1150 

СРО ARM MEM 

.PD CFG UART 

1 


CPO ARM MEM |[7:6] 
PD CFG UART 
0 
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Memory PD mode configure 


2'ћ0: memory not іп SLP or SD mode in deep 
sleep 


2'h1: memory in SLP mode in deep sleep 
2'h2: memory in Shut Down mode in deep sleep 
2113: reserved 


Memory PD mode configure 


2'һ0: memory not in SLP or SD mode in deep 
sleep 
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2'h1: memory in SLP mode in deep sleep 
2'h2: memory in Shut Down mode in deep sleep 
2'h3: reserved 


CPO ARM MEM | Memory PD mode configure 


.PD CFG ЕРТ 2'h0: memory not in SLP or SD mode in deep 
sleep 


2'h1: memory in SLP mode in deep sleep 
2'h2: memory in Shut Down mode in deep sleep 
2113: reserved 


CPO ARM MEM : Memory PD mode configure 


.PD CFG LZMA 2'h0: memory not in SLP or SD mode in deep 
sleep 


2'h1: memory in SLP mode in deep sleep 
2'h2: memory in Shut Down mode in deep sleep 
2'h3: reserved 


CPO ARM MEM : Memory PD mode configure 


.PD CFG DMA 2'h0: memory not in SLP or SD mode in deep 
sleep 


2'h1: memory іп СІР mode іп deep sleep 
2'h2: memory in Shut Down mode in deep sleep 
2113: reserved 


7.12.1.80 PD DDR PUBL CFG 


0x00000140 PD DDR PUBL СҒС (0x01208006) PD DDR PUBL CFG 


0x00001140 PD DDR PUBL CFG SET PD_DDR_PUBL_CFG 


0x00002140 PD_DDR_PUBL_CFG CLR PD_DDR-PUBL_CFG 


ИЛИЕЛЕЛЕЛЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕЛЕЛЕЗЕЗЕЗЕЗ 


! Ë | m 


О о = о 
| Мате | PD DDR PUBL PWR ОМ SEQ DLY PD DDR PUBL ISO ON DLY 

Type 

Set/CIr 
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PD DDR PUBL CFG 


Field Name Type Set Reset Description 
Clear Value 


PD DDR PUBL . = Force Power Domain —— 

FORCE SHUTD shutdown. Only effective when 

OWN 'PD DDR PUBL AUTO SHUTDOWN 
. EN' de-asserted. 


PD DDR PUBL |[24] RW S/C 0х1 Enable Power Domain 

AUTO SHUTDO 'PD DDR PUBL' automatically 

WN EN Power-off when AP into Deep Sleep. 
0: Power Domain shutdown by 
'PD DDR PUBL FORCE SHUTDOW 
№; 
1 : Power domain Automatically 
shutdown when AP enter Deep Sleep; 


PD DDR PUBL | [23:16] | RW 0x20 Delay time for 'PD DDR PUBL' 

PWR ON DLY from turn power switch to asserting 
power reset, in power up process, 
with unit of 30us. 

PD DDR PUBL |[15:8] RW 0x80 Delay time for 'PD DDR PUBL' 

PWR ON SEQ. from Powering up, in power up 

DLY process, with unit of 30us. 


PD DDR PUBL I | [ 7: RW 0x6 Delay time for 'PD DDR PUBL' 

SO ON DLY from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


7.12.1.81 PD DDR PHY CFG 


РО DDR PHY. СЕС (0x01208006) 
ШЕР ЕШЕЛЕЕТ es Ден ea o o 


4: ЕС 


ЕҢ O - = 


ЕШ [e [se 


Еи 
[Reset | о | о | о | о | о | о | о КЕЕН о |•|•| ој: 
en fas frae В Я Е КОТ ЕВА ЕЕ ЗЕ С ВЕ ВВ ГҮ 
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| Name | PD DDR PHY PWR ON SEQ DLY PD DDR PHY ISO ON DLY 
Type 


Set/CIr 


PD DDR PHY CFG 


Field Name Type беі/ Reset Description 
Clear Value 


PD DDR PHY F = Force Power Domain a 

ORCE_SHUTDO shutdown. Only effective when 

WN 'PD DDR PHY AUTO SHUTDOWN 
EN' de-asserted. 


PD DDR PHY A | [24] RW S/C 0x1 Enable Power Domain PD DDR PHY' 
UTO SHUTDOW automatically Power-off when AP into 
N EN Deep Sleep. 
0: Power Domain shutdown by 
'PD DDR PHY FORCE SHUTDOW 
№; 
1 : Power domain Automatically 
shutdown when AP enter Deep Sleep; 
PD DDR PHY P |[23:16] | RW 0x20 Delay time for 'PD DDR PHY' from 
WR ON DLY turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 
PD DDR PHY P |[15: 8] RW 0x80 Delay time for 'PD DDR PHY' from 
WR ON SEQ D Powering up, in power up process, 
LY with unit of 30us. 


PD DDR PHY I [ 7: 0] RW 0x6 Delay time for 'PD DDR PHY' from 

SO ON DLY enable isolation cell to turn-off power 
switch, in power on process. with unit 
of 30us. 


7.12.1.82 BISR CFG2 


m [s Doo [2 [2 [2 [5 [55 [5 [8 T2 [7 [ж D [тв Lr D 
те | omm E 


reserved 
Type 


A PD PD PD PD j^ 


reserved 
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| Туре | 
Set/CIr 


BISR. CFG2 


Field Name Type Set Reset Description 
Clear LEM 


PD -ora түн | BI = өш Нан. сыпа" Repair Done Status for 

SR DO 'CP2 WIFI' Power domain. For Debug 
Purpose. 

PD AP SYS BIS MBIST Repair Done Status for 

R DONE "АР. SYS' Power domain. For Debug 
Purpose. 

PD CP2 WIFI BI MBIST Repair Busy Status for 

SR BUSY 'CP2 WIFI' Power domain. For Debug 
Purpose. 

PD AP SYS BIS MBIST Repair Busy Status for 

R BUSY "АР SYS' Power domain. For Debug 
Purpose. 


PD CP2 WIFI BI MBIST Repair Software Control, only 
SR FORCE EN effective when 
'PD CP2 WIFI BISR FORCE BYP' 
asserted. 


0 : Disable MBIST Repair. 

1 : Enable MBIST Repair. 
PD AP SYS BIS MBIST Repair Software Control, only 
RH FORCE EN effective when 


'PD АР SYS BISR FORCE BYP' 
asserted. 


0 : Disable MBIST Repair. 

1 : Enable MBIST Repair. 
PD CP2 WIFI BI PD CP2 МІРІ" power domain MBIST 
SR FORCE BYP Repair Enable Control. 


0 : MBIST Repair Enable by 'PWR ST' 
FSM. 


1 : MBIST Repair enbale by Software. 
PD AP SYS BIS PD AP SYS' power domain MBIST 
R FORCE BYP Repair Enable Control. 
0 : MBIST Repair Enable by 'PWR ST' 
FSM. 


1 : MBIST Repair enbale by Software. 
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7.13 EIC 


7.13.1 


7.13.2 


7.13.2.1 


7.13.2.2 


V0.2 


Base Addr Range Addr Map Description 


0x4021_0000 ~ 0x4021_FFFF EIC (64KB) 
0x4003_8100~0x4003_81FF Analog EIC 


Overview 


The EIC module includes four sub-modules: EIC DBNC, EIC LATCH, EIC_ASYNC 
and EIC. SYNC. 


The EIC. DBNC sub-module provides up to 8 source input signal connection. A 
de-bounce mechanism is used to capture input signal's stable status(ms grade) and a 
single-trig mechanism is introduced into this sub-module to enhance the input event 
detect reliability. In addition, this sub-module's clock can be shut off automatically to 
reduce power dissipation. The de-bounce range is from 1 ms to 4 s with the step of 1 
ms. The input signals shorter than 1 ms will be omitted at this sub-module. 


THE EIC. LATCH sub-module is used to latch some special input signal and send 
interrupts to MCU core by channel 0, and it can provides up to 8 EIC. LATCH source 
input signal connection. 


The EIC. ASYNC uses clk 32k clock to capture short signals(us grade) to generate 
interrupt to MCU by level or edge trigger. It can wake up system for clk 32k always 
alive. 


The EIC. SYNC is similar with GPIO's input function. 


Features 


EIC DBNC 

92. high level detect and interrupt generate(not bypass mode) 

93. low level detect and interrupt generate(not bypass mode) 

94. interrupt mask(not bypass mode) 

95. interrupt clear(not bypass mode) 

96. level interrupt generate at system power down with once active trig(not bypass mode) 
97. keep interrupt stable when no interrupt clear(not bypass mode) 
98. input data sample or mask(not bypass mode) 

99. de-bounce number configurable(not bypass mode) 

100. only once trig active(not bypass mode) 

101. trig level condition configurable(not bypass mode) 

102. high level detect and interrupt generate(bypass mode) 

103. low level detect and interrupt generate(bypass mode) 

104. interrupt mask(bypass mode) 

105. interrupt clear(bypass mode) 

106. input data sample or mask(bypass mode) 

107. level interrupt generate at system power down(bypass mode) 
108. force to open the clock of de-bounce 


EIC LATCH 


109.Special IRQ or FIQ interrupt on channel 0 is used to latch some input signal 
status and trigger IRQ or FIQ interrupt by level detecting (no edge detecting) 
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110.Special IRQ or FIQ interrupt on channel 0 is multiplexed from 8 independent input 
sources 

111.Using Latch circuit to realize interrupt generation, INTMSK connected to the set 
port of Latch, and INTCLR connected to the clear port of Latch. 

112.Provide raw status for each of 8 input sources on special channel 

113.Provide polarity control bit for each of 8 input sources on special channel 

114.Provide only one clear bit to clear all latches on special channel 

115.Each input source can be enabled or disabled independently on special channel 


7.13.23 EIC_ASYNC 
116. positive edge detect and interrupt generate 
117. negative edge detect and interrupt generate 
118. both edges detect and interrupt generate 
119. high level detect and interrupt generate 
120. low level detect and interrupt generate 
121.interrupt mask 
122. interrupt clear 
123. input data sample or mask 
124. level interrupt generate at system power down 
125. edge interrupt generate with 32khz clock at system power down 
126. level detect conditions changeable 
127. edge detect conditions changeable 


713.24 ЕС SYNC 
128. Input signal synced with clk_apb 
129. positive edge detect and interrupt generate 
130. negative edge detect and interrupt generate 
131. both edges detect and interrupt generate 
132. high level detect and interrupt generate 
133. low level detect and interrupt generate 
134. interrupt mask 
135. interrupt clear 
136. input data sample or mask 
137.level interrupt generate at system power down 
138. level detect conditions changeable 
139. edge detect conditions changeable 


7.13.3 = Function Description 
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%-лһ 
АРВ АРВ EIC SYNC 
BUS INTERFACE | 
Regs | EIC ASYNC 
EIC_LATCH 
EIC_DBNC | 
INT 
———————À 
Detect Debounce 
ARM 
Core 


Fig 2 EIC block diagram 


As the above diagram shows, SW communicates with EIC module by APB BUS. When the module 
has received active input signals, interrupts will be created to notify ARM core. 


7.13.4 Control Registers 


7.13.4.1 Memory map 


Table 7-5 EIC DBNC Control Register Address Map 


Mime, [шз | 


— е —‚, 
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Offset = 
а. Мате [peserpton  | 


0х0050 EIC4 DBNC СТА EIC4_DBNC control register 


0x0054 EIC5 DBNC СТА EIC5 DBNC control register 
0x0058 EIC6 DBNC CTRL ЕІС6 DBNC control register 
0х005С EIC7 DBNC CTRL EIC7_DBNC control register 


EIC. DBNC[0-3]: from pad, refer to ріп тих 
EIC DBNC[4-7]: reserved 


Analog EIC: 

EIC[0]: СНОН INT 

EIC[1]: PBINT2 

EIC[2]: PBINT 

EIC[3]: AUDIO HEAD BUTTON 
EIC[4]: AUDIO HEAD INSERT 
ЕІС[5]: AUDIO HEAD INSERT2 
EIC[6]: VCHG. OVI 

EIC[7]: VBAT. OVI 

EIC[15:8]: reserved 


Table7-6 EIC LATCH Control Register Address Map 


ARM base address: EIC BASE ADDRESS +0х0000 0080 


Aime a 
с _—_ 


EIC. LATCH[0]: pad in uartO rxd; 
EIC. LATCH[1]: pad in uarti rxd; 
EIC. LATCH[2]: pad in uart2 rxd; 
EIC. LATCH[S]: pad in uart3 rxd; 
EIC. LATCH[4]: pad in uart3 ctsn; 
EIC. LATCH[5]: pad in uart4 rxd; 
EIC. LATCH[6]: pad in uart4 ctsn; 
EIC. LATCH[7]: usbd ве0 wakeup; 
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Table7-7 EIC. ASYNC Control Register Address Map 


ARM base address: EIC BASE ADDRESS +0х0000_00А0 


ае [Name ssaii 


0х000С EIC ASYNC INTCLR EIC. ASYNC interrupt clear 


0x0010 EIC. ASYNC INTMODE 2. interrupt edge or level mode 


0x0014 EIC ASYNC ІМТВОТН | EIC. ASYNC interrupt both edge setting 
0x0018 EIC. ASYNC INTPOL EIC. ASYNC interrupt polarity 
0x001C EIC. ASYNC INTDATA | EIC. ASYNC input data 


EIC. ASYNC[O0]: pad in иако rxd; 
EIC. ASYNC[1]: pad in uart1 rxd; 
EIC. ASYNC[2]: pad in uart2 rxd; 
EIC. ASYNC[3]: pad in uart3 rxd; 
EIC. ASYNC[4]: pad in uart3 ctsn; 
EIC. ASYNC[5]: pad in uart4 rxd; 
EIC. ASYNC[6]: pad іп uart4 ctsn; 
EIC. ASYNC[7]: изба ве0 wakeup; 


Table7-8 EIC SYNC Control Register Address Map 


ARM base address: EIC BASE ADDRESS +0х0000_00С0 


mne e — 
| EIC_SYNC interrupt enable | SYNC [EIC SYNC interrupt enable | enable 
[Ox000C | | ЕС SYNCinemuptcear | [EG SYNOmemutder | clear 


0x0010 EIC. SYNC INTMODE ..- edge or level mode 


0x0014 EIC SYNC INTBOTH EIC. SYNC interrupt both edge setting 
0x0018 EIC SYNC INTPOL EIC. SYNC interrupt polarity 
0x001C EIC SYNC INTDATA EIC. SYNC input data 


EIC. SYNC[0]: pad in uartO rxd; 
EIC. SYNO[1]: pad in uarti rxd; 
EIC. SYNC[2]: pad in uart2 rxd; 
EIC_SYNC[3]: pad in uart3 rxd; 
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EIC. SYNC[4]: pad in uart3 ctsn; 
EIC. SYNO[5]: pad in uart4 rxd; 

EIC. SYNC[6]: pad in uart4 ctsn; 
EIC. SYNC[7]: usbd ве0 wakeup; 


7.13.4.2 Register Descriptions 


7.13.4.2.1 EIC DBNC DATA 
Description: ЕІС DBNC bits data register, read only 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


Reserved EIC. DBNC DATA 


Field Name Type | Reset Description 

Value 
[ew [mo sw 
DBNC DATA | [70]  |RO  |8h0  |EIC DBNC bits data input 


Note: EIC. DBNC DATA synchronizes the original data inputs with 2 cycles of Rtcdiv5 clk, so 
SW need delay 2ms to get the exact value of original data inputs when Rtcdiv5 сік is enabled. 


7.13.4.2.2 EIC DBNC DMSK 
Description: ЕІС DBNC bits data mask register 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 


Reserved 


Reserved EIC DBNC DMSK 


ші 
| = ње 
ret С Ee | С С ОС ОС ОС С С T2 T2 ОС С С С 


Field Name Type | Reset Description 
Value 
[ fea [но [sem 


DBNC DMSK | [7:0] RAW 810 EIC. ОВМС DATA register can be read if 
EIC. DBNC. DMSK set “1” 


7.13.4.2.3 EIC DBNC IEV 
Description: ЕІС DBNC bits interrupt status register 


Pee [sro [2 [2 [27 [29 [25 [и [5 [ 2 [ [99 | е [ v [те 
LINE RN 


Reserved 
е | 
Peset | О ОЕ 19] ИЕ ИШИ И И Tee T 9 t t S 
Ka rn 


| Name | Reserved EIC_DBNC_IEV 
Type 


Field Name Type | Reset Description 
Value 


aF ssuaurrsnsno?O 


DBNC-IEV [7:0] R/W 8'hFF EIC_DBNC bits interrupt status register: 
“1” high levels trigger interrupts, 
“0” low levels trigger interrupts. 


7.13.4.2.4 EIC DBNC IE 
Description: ЕІС DBNC bits interrupt enable register 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


Reserved EIC. DBNC IE 


Field Name Type | Reset Description 
Value 


аа [Ro [20 [Reseved М) | 


DBNC IE [7:0] R/W 870 EIC_DBNC bits interrupt enable register: 
“1” corresponding bit interrupt is enabled. 
“0” corresponding bit interrupt isn't enabled 


7.13.4.2.5 EIC DBNC RIS 


Description: ЕІС DBNC bits raw interrupt status register, and it reflects the status of 
interrupts trigger conditions detection on pins (prior to EIC DBNC MIS) 


Lm [s [2 [2e [2 [ =] =] и Га Га Га [9 | s [e | v [в 


Reserved 


Reserved EIC. DBNC RIS 


Field Name Type | Reset Description 
Value 


pfs) [Ro |240 [ве 


DBNC_RIS [7:0] 8'h0 EIC bits raw interrupt status register: 
"1" interrupt condition met 
"0" condition not met 


7.13.4.2.6 EIC DBNC MIS 
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Description: ЕІС DBNC bits masked interrupt status register 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


Reserved EIC. DBNC MIS 


Note: EIC DBNC MIS = EIC DBNC Е & EIC DBNC RIS 


Field Name Type | Reset Description 
Value 


Jems [Ro |240 [Reseved o — | 


DBNC MIS [7:0] 8'h0 EIC. DBNC bits masked interrupt status register: 
"1" Interrupt active 
“0” interrupt not active 


7.13.4.2.7 EIC DBNC IC 
Description: EIC_DBNC_ bits interrupt clear register 


Lm [sr [2 [2e [o [2 [25 [5 [o Га Га [9 | s [e | [6] 
De m] 


Reserved 


Reserved EIC. DBNC IC 


ШІ 
позе З ЕЕЕ 


Field Name Type | Reset Description 
Value 


DBNC IC : 0] 8'h0 Bet сс DBNC bits interrupt clear register: 
"1" clears detected interrupt. 
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x | | |  |[hasnoefec —— — O 


7.13.4.2.8 EIC_DBNC_TRIG 
Description: EIC _DBNC bits trig control register 


Lm [sro [2 [2e [2 [29 [25 Га [5 Га Га [9 | s | e | v е 
r r n r r 


Reserved 


Reserved EIC_DBNC_TRIG 


L3 
ret Е и а С | С СЗ О ВСВ [e [° | 


Field Name Type | Reset Description 
Value 


|. [G8 [wo [20 | песма _____ 


DBNC TRIG [7:0] WO 8'h0 EIC. DBNC bits trig control register: 
“1”: generate the trig. start pulse 
"0": no effect 
It must set EIC DBNC TRIG for using de-bounce 
function and getting active interrupt. 


7.13.4.2.9 EICO DBNC CTRL 
Description: ЕІС0 DBNC control register 


Pex [з [о |» [28 [г [ж [ [ж [ж [= [ж [ш [з [в [лт [л] 
ru r te 


Reserved 


rea | ере ер [tle 


Reserved DBNC СМТ 


алыш — [me [rype [reset [sum — ° — — — — 
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— À то таға E 


FORCE CLK DBNCO 15 RAV | 170 эзе о clock of dbnc forced open; 
0: no effect 


DBNC ENO [14] RAV |1711 de-bounce mechanism enable or disable: 
1 епаЫе,0 disable( с E 

DBNC CNTO [11 x RAN | 12'h032 Bowed —— bounce counter period value setting, the one 
unitis 0.977 (1000/1024) millisecond 


7.13.4.2.10 EIC1 DBNC CTRL 
Description: | EIC1 DBNC control register 


0x0042 (reset 0х0000 4032) EIC1 DBNC CTRL 
Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Name Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0 


РО 
ВС DB 
E- | NC 
Name | CL E Reserved DBNC СМТ 
K. = 
DB М 
МС 
Туре | RW | RW НО R/W 
Reset 0 1 0 0 0 0 0 0 0 0 1 ü 0 0 1 0 


Field Name Type | Reset Description 
Value 


FORCE СІК DBNC1 15 RAV | 170 эз о clock of dbnc forced open; 
0: no effect 


DBNC EN! [14] RW |1711 de-bounce mechanism enable or disable: 
1 enable,0 disable( с ВЕ 


ОВМС_СМТ1 [11 "5 RAN | 12'h032 | de-bounce counter Beed RENT peur value setting, the one 
unit is 0.977 (1000/10245 millisecond 


7.13.4.2.11 EIC2 DBNC CTRL 
Description: Е!С2_ОВМС control register 
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ЕІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
ru шы 


Reserved 


— F 
ЕЛЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНКИЕНЕН 
| ви [15 | 14 | 13 | 12 | 11 | по [э | г | И И И ЖЕ |2 {1 | о 


Reserved DBNC СМТ 


Field Name Type | Reset Description 
Value 


FORCE CLK DBNC2 15 RAV | 170 LN clock of dbnc forced open; 
0: no effect 

DBNC EN2 [14] RAV |1711 de-bounce mechanism enable or disable: 
1 enable,0 5-- –{ҶҸЫії 

ОВМС_СМТ2 [11 " RAN | 12'h032 Beed o RENT rur bounce counter period value setting, the one 
unit is 0.977 (1000/1024) millisecond 


7.13.4.2.12 EIC3 DBNC CTRL 
Description: ЕІСЗ control register 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
em шы m 


Reserved 


— F 
ЕЛЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНКИЕНЕН 
| ви [15 | 14 | 13 | 12 | 11 | по [э | г | И И И ЖЕ |2 {1 | о 


Reserved DBNC СМТ 


Field Name Type | Reset Description 
Value 


FORCE CLK DBNCS3 15 RAV | 170 LN clock of dbnc forced open; 
0: no effect 

DBNC ENS3 [14] RAV |1711 de-bounce mechanism enable or disable: 
1 enable,0 5-- –{ҶҸЫії 

DBNC_CNT3 [11 " RAN | 12'h032 Beed o RENT rur bounce counter period value setting, the one 
unit is 0.977 (1000/1024) millisecond 


7.13.4.2.13 ЕІС4 DBNC CTRL 
Description: ЕІС4 DBNC control register 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
em шы 


Reserved 


— F 
ЕЛЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНКИЕНЕН 
| ви [15 | 14 | 13 | 12 | 11 | по [э | г | И И И ЖЕ |2 {1 | о 


Reserved DBNC СМТ 


Field Name Type | Reset Description 
Value 


FORCE CLK DBNC4 15 RAV | 170 LN clock of dbnc forced open; 
0: no effect 

DBNC ЕМ4 [14] RAV |1711 de-bounce mechanism enable or disable: 
1 enable,0 5-- –{ҶҸЫії 

DBNC_CNT4 [11 " RAN | 12'h032 Beed o RENT rur bounce counter period value setting, the one 
unit is 0.977 (1000/1024) millisecond 


7.13.4.2.14 ЕІС5 DBNC CTRL 
Description: ЕІС5 DBNC control register 
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ЕІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
ата шы 


Reserved 


— F 
ЕЛЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНКИЕНЕН 
| ви [15 | 14 | 13 | 12 | 11 | по [э | г | И И И ЖЕ |2 {1 | о 


Reserved DBNC СМТ 


Field Name Type | Reset Description 
Value 


FORCE CLK DBNC5 15 RAV | 170 LN clock of dbnc forced open; 
0: no effect 

DBNC EN5 [14] RAV |1711 de-bounce mechanism enable or disable: 
1 enable,0 5-- –{ҶҸЫії 

DBNC_CNT5 [11 " RAN | 12'h032 Beed o RENT rur bounce counter period value setting, the one 
unit is 0.977 (1000/1024) millisecond 


7.13.4.2.15 ЕІС6 DBNC CTRL 
Description: ЕІС6 DBNC control register 
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ЕІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
ru шы 


Reserved 


— F 
ЕЛЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНКИЕНЕН 
| ви [15 | 14 | 13 | 12 | 11 | по [э | г | И И И ЖЕ |2 {1 | о 


Reserved DBNC СМТ 


Field Name Type | Reset Description 
Value 


FORCE CLK DBNC6 15 RAV | 170 LN clock of dbnc forced open; 
0: no effect 

DBNC ЕМ6 [14] RAV |1711 de-bounce mechanism enable or disable: 
1 enable,0 5-- –{ҶҸЫії 

DBNC СМТ6 [11 " RAN | 12'h032 Beed o RENT rur bounce counter period value setting, the one 
unit is 0.977 (1000/1024) millisecond 


7.13.4.2.16 EIC7 DBNC CTRL 
Description: | EIC7 control register 
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ЕТЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


Reserved 


Pe 0] 
ЕСЛЕНЕН PPP PEP PP EET 


Reserved DBNC_CNT 


Field Name Type | Reset Description 
Value 


ИГСО 


FORCE СІК DBNC7 | [15] RAV | 170 1: clock of dbnc forced open; 
0: no effect 

DBNC EN7 [14] RAN de-bounce mechanism enable or disable: 
1 епаЫе,0 disable( 5-- –{ҶҸЫії 

DBNC_CNT7 [11 " RAN | 12'h032 Beed o RENT rur bounce counter period value setting, the one 
unit is 0.977 (1000/1024) millisecond 


7.13.4.2.17 EIC LATCH INTEN 
Description: EIC LATCH interrupt enable register 


Lm [sro [2s [2 [2 [29 [25 Га [5 [ 2 [= [ 9 [9 [ e [ v ое 
Dae == — 


Reserved 


Reserved EIC LATCH INTEN 


Name 
wef 
Гном | о | о [o[o[o[o[ | ере |o [e [e [° | 


Неја Мате Type | Reset Description 
Value 
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я (но |280 [Reseved __- 


LATCH INTEN | [7:0] RW 8'h0 EIC. LATCH interrupt enable register: 
“1”: enable bit interrupt 
"0": disable bit interrupt 


7.13.4.2.18 EIC LATCH INTRAW 
Description: EIC. LATCH raw interrupt register 


Lm [sro [2 [2 [2 [29 [25 [з [5 [ 2 Га [ 9 [9 [в [ v КС 
Dae == — 


Reserved 


Field Name Type | Reset | Description 
Value 


[ mes [Ro [zem 
EIC. LATCH INTRAW | [7:0] RW 8710 EIC. LATCH raw interrupt status register: 

"1" interrupt condition met 

“0” condition not met 


7.13.4.2.19 EIC LATCH INTMSK 
Description: EIC LATCH interrupt mask register 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
rw 7 


Reserved 
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Field Name Type | Reset | Description 
Value 


Jems jro jam [вм 


LATCH INTMSK | [7:0] 8'h0 EIC. LATCH interrupt mask register 
“1” Interrupt active 
"0" interrupt not active 


Note: EIC LATCH INTMSK = EIC LATCH INTEN & EIC. LATCH INTRAW, and 
EIC LATCH INTMSK are connected to the set port of Latch 


7.13.4.2.20 EIC LATCH INTCLR 
Description: EIC. LATCH interrupt clear register 


Cm [s Tw] [5 [s 5] [5 [2 T4 T [з [тв [т [з 


Reserved 


ШІИЕЛЕЛЕЛЕЛЕНЕЛЕНЕИЕЛЕЛЕЛЕНЕНЕНЕНЕН 


| — m Wo 


Field Name Type | Reset | Description 
Value 


|_______| зла] [no |2400 | өні ______ 


LATCH INTCLR | [7:0] WO 810 EIC. LATCH interrupt clear register: 
"1" clears detected interrupt. 
"0" has no effect. 


Note: EIC LATCH INTCLR are connected to the "clear" port of Latch, and it need 
disable the "set" port of Latch by changing EIC LATCH INTPOL to clear EIC LATCH 
interrupt. 


7.13.4.2.21 EIC. LATCH INTPOL 
Description: EIC. LATCH interrupt polarity register 
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Pex [и [о |» |» [и |» || [а Га [и [по | по [пе е | пе. 


Reserved 


Reserved EIC LATCH INTPOL 


Field Name Type |Reset | Description 
Value 


[ fea [но [aem 
LATCH INTPOL | [7:0] RW 810 EIC. LATCH polarity register: 

"0": high levels trigger interrupts, 

“1”: low levels trigger interrupts. 


7.13.4.2.22 EIC LATCH INTMODE 
Description: ЕІС LATCH interrupt mode register 


0x0014 (reset 0х0000 0000) у ~ 


| ви | 31 so | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zi | 20 | 1 16 |17 | 16 | 
E ЕРЕ 


Reserved 


Reserved EIC LATCH INTMODE 


Field Name Type | Reset | Description 
Value 


— sas sss. 


LATCH_INTMODE | [7:0] RW 8'h0 EIC. LATCH interrupt mode register: 
“1”: interrupt active without chip sleep 
"0": interrupt active with chip sleep 
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7.13.4.2.23 EIC ASYNC INTIE 
Description: ЕІС ASYNC bits interrupt enable register 


Lm [seo [2 [2 [г [29 [25 [и [5 [ 2 Га [ | е ое 


Reserved 


Reserved EIC. ASYNC ІМТІЕ 


Field Name Type | Reset Description 
Value 


[ m [но [aem 
ASYNC IE [7:0] R/W 870 EIC_ASYNC bits interrupt enable register: 

“1” corresponding bit interrupt is enabled. 

“0” corresponding bit interrupt isn't enabled 


7.13.4.2.24 EIC ASYNC INTRAW 
Description: EIC. ASYNC raw interrupt register 


Lm [sr [2 [2e [2 [29 [25 Га [5 Га [ [9 |  [ e | v [в 
СОСНИ 


Reserved 


Reserved EIC ASYNC INTRAW 


L3 
Pe [8] m - 
Pee Ee Ee Ee sr 


Field Name Type | Reset | Description 
Value 


ASYNC INTRAW : 0] RW 8'h0 sens 5 5 5 5 5 i ia _АЗУМС raw interrupt status register: 
“1” interrupt condition met 
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БЕЫРНҒАПЛЫШФ-Ы/|...0-2< ыр“. 
________-_____________ 9eemdüonnotmet | 


7.13.4.2.25 EIC ASYNC INTMSK 
Description: EIC ASYNC interrupt mask register 


[и Гэ ә |» [и |» |» ә [а Га [и [по | по [пе Ге [пе 


Reserved 


Reserved EIC АБҮМС INTMSK 


Field Name Type | Reset | Description 
Value 


|. Цвш | то |2480 ем 


ASYNC INTMSK [7:0] 8'h0 EIC. ASYNC interrupt mask register 
“1” Interrupt active 
“О” interrupt not active 


7.13.4.2.26 EIC ASYNC INTCLR 
Description: EIC. ASYNC interrupt clear register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕС 


Reserved 


ИСЕ НИ 
Pes С Ee С С С С С ОС С С ОС ОС ОС ОС ОС С 


Field Name Type | Reset | Description 
Value 


| Brel [no [aso |Reeved | (| 
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ASYNC INTCLR | [7:0] WO 870 EIC_ASYNC interrupt clear register: 
"1" clears detected interrupt. 
"0" has no effect. 


7.13.4.2.27 EIC ASYNC INTMODE 
Description: EIC. ASYNC bits interrupt mode register 


Lm [seo [2 [2 [2 [29 [2 Га [ 5 [ 2 [  [ [9 [ e [ [ v | 


Reserved 


Field Name Type | Reset Description 
Value 


[ма [Ro |2em 
ASYNC INTMODE | [7:0] RAW | 8'hFFFF | “1” detect signals level 
“0” detect signals edge 


7.13.4.2.28 EIC ASYNC INTBOTH 
Description: EIC. ASYNC bits both edges interrupt register 


0x0014 (reset 0x0000 0000) EIC. ASYNC. INTBOTH 


| в |з | 30 | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 |20] 19 | ve | 17 | v6 | 
Nome — | | 


Reserved 


Field Name Type | Reset | Description 
Value 
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оо fera fro [reno [Reseed и 


ASYNC_INTBOTH [7:0] RAW | 16’hO | “1” both edges trigger an interrupt, 
“0” interrupt generation event is controlled by 
EIC_ASYNC_INTMODE 


7.13.4.2.29 EIC ASYNC INTPOL 
Description: EIC. ASYNC interrupt polarity register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
rw w ar i 


Reserved 


Field Name Type | Reset | Description 
Value 


[ма [но [во 
ASYNC INTPOL | [7:0] RW 810 EIC. ASYNC polarity register: 
“1”: high levels or pos-edge trigger interrupts, 
"0": low levels or neg-edge trigger interrupts. 


7.13.4.2.30 EIC ASYNC DATA 
Description: ЕІС ASYNC bits data register, read only 


Lm [sr [2 [2 [27 [29 [25 Га [5 [ 2 [ [ж | е [лт [е 
ru ООО 


Reserved 
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Field Name Type | Reset | Description 
Value 


— — — e [so [ano 
ASYNC. DATA о [Ro [sho | EIC. ASYNC bits data input 


7.13.4.2.31 EIC SYNC INTIE 
Description: ЕІС SYNC bits interrupt enable register 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ru ——rr Ia 


Reserved 


Field Name Type | Reset Description 
Value 


[ms [ню [жю 
SYNC IE [7:0] R/W 810 EIC. SYNC bits interrupt enable register: 
“1” corresponding bit interrupt is enabled. 
“0” corresponding bit interrupt isn't enabled 


7.13.4.2.32 EIC SYNC INTRAW 
Description: EIC. SYNC raw interrupt register 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ru —Fns 


Reserved 
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Field Name Type |Reset | Description 
Value 


|. зла) asa ООО 


SYNC INTRAW | [7:0] RW 870 EIC. SYNC raw interrupt status register: 
“1” interrupt condition met 
"0" condition not met 


7.13.4.2.33 EIC SYNC INTMSK 
Description: EIC SYNC interrupt mask register 


Lm [se [2 [2 [2 29 [25 Га [ 5 [2 Га [ 9 |  [ e [ v КС 
Dae — — m — 


Reserved 


Reserved EIC_SYNC_INTMSK 


Field Name Type | Reset | Description 
Value 


x Brel [ro Га [Reseved || 


SYNC_INTMSK [7:0] 870 EIC. SYNC interrupt mask register 
“1” Interrupt active 
“0” interrupt not active 


7.13.4.2.34 EIC SYNC INTCLR 
Description: EIC. SYNC interrupt clear register 


Cm [s Tw] [» v [s [ж [5 [2] [| в] в | т [е 


Reserved 


Reserved EIC SYNC INTCLR 


ші 
КЛ А 
Pe С С С Ee С С ОС ОС С С T2 T2 T2 T2 T4 С 
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Field Name Type | Reset Description 
Value 


а [RO |200 [Reseed ||| 


SYNC ІМТСІН | [7:0] МО 870 EIC. SYNC interrupt clear register: 
"1" clears detected interrupt. 
"0" has no effect. 


7.13.4.2.35 EIC SYNC INTMODE 
Description: EIC. SYNC bits interrupt mode register 


Pee [seo [2s [2 [27 [29 [25 Га [5 [ 2 Га [ж [19 [зв [v КС 


Reserved 


Field Name Type | Reset Description 
Value 


[ [e [so |2em 
SYNC INTMODE | [7:0] R/W | 8'hFFFF | “1” detect signals level 
“0” detect signals edge 


7.13.4.2.36 EIC SYNC INTBOTH 
Description: EIC. SYNC bits both edges interrupt register 


и [s [э 25 [29 [2 [29 [25 [и [5 [ 2 Га [ж] тэ [зв [v |] 
me ишы О 58 


Reserved 


ШІЛ |Б ЕЛ REG Pic con К о ЕЗ ЕДИ ЕЕ Е 


Reserved EIC SYNC INTBOTH 


Name 
ње || ~ 
ret Ee С а а и С С С С С С IL Til 
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Field Name Type | Reset | Description 
Value 


вт [no | ето [ena — — — — — — — 


m— INTBOTH [7: = RAW |1670 | “1” both edges trigger an interrupt, 
“0” interrupt generation event is controlled by 
EIC_SYNC_INTMODE 


7.13.4.2.37 EIC_SYNC_INTPOL 
Description: EIC. SYNC interrupt polarity register 


Lm [sro | 2] 2 [2 [29 [25 Га [ 5 [з [  [ 9 |  [ e | v ое 


Reserved 


Reserved EIC. SYNC INTPOL 


Field Name Type | Reset Description 
Value 


[ [ew [wo ЕЛ 
SYNC INTPOL | [7:0] RW 870 EIC. SYNC polarity register: 

“1”: high levels or pos-edge trigger interrupts, 

"0": low levels or neg-edge trigger interrupts. 


7.13.4.2.38 EIC. SYNC DATA 
Description: EIC SYNC bits data register, read only 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ъз RN 


Reserved 


Type 


Е T 
Peset | А 5 | | а [j| peperspepegel spe] 
HER ICE RE EIER RE RO REOR ЕВ IER CR ER EROR E 
| Name | іы - o 


Reserved EIC SYNC DATA 


Field Name Type | Reset Description 

Value 
Г [за [но [м 
SYNC DATA |170] |вО |8Һ0 | ЕІС SYNC bits data input 


7.13.5 Application Notes 


7.13.5.1 Programming Model 
For EIC. DBNC sub-module, software needs to adopt corresponding steps as follows: 


1) When system resets, EIC DBNC module is also under the reset status and 
cannot capture the EIC. DBNC input signals. At the process of system 
initialization, ARM needs to configure the EIC. DBNC input signal detecting 
conditions, such as ‘170 detection, read INT status registers and write 
EIC. DBNC ІС to clear the EIC. DBNC INTs. Then, if necessary, ARM sends 
a trig start pulse to commence one EIC signal detection process. Before 
system enters deep-sleep mode or closes PCLK, it ought to assure that 
EIC. DBNC INT has been enabled and cleared and system has sent out 
active trig start pulse. 

2) After receiving the trig start pulse, EIC DBNC module starts the process of 
EIC. DBNC signal detection. If EIC captures one stable input signal, it will 
send an INT to ARM, shut off the clock of debounce circuit automatically and 
wait for next trig start pulse. 

3) When ARM receives the EIC. DBNC INT again, it enters INT process flow. 
And if EIC input condition changes, ARM needs to configure those detecting 
condition registers again. Then, if necessary, ARM sends a trig start pulse 
again to commence a new EIC. DBNC signal detection process. 

4) Step 1 to step 3 cycles. 

5) For the debounce bypass mode, ARM can receive INT without the need of 
sending trig start pulse. 


7.13.5.2 Programming Notes 


2) The register, EIC DBNC ІЕМ, is used to set the input signal constraints for 
INT trigger. 

3)EIC DBNC INT comes from EIC DBNC MIS, which EIC DBNC MIS is 
equal to EIC DBNC IE & EIC. DBNC RIS. So, if it needs to get some 
EIC DBNC' INT, the EIC DBNC IE should be unmasked. And if ARM has 
received one EIC. DBNC INT, it maybe need to mask the corresponding bit of 
EIC. DBNC Е to avoid to received the same INT, and set corresponding bits 
1 to of EIC DBNC ІС. 
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4) To quit EIC. DBNC FSM correctly, it needs 2 or З additional milliseconds. So 
it needs consider the additional time for exact debounce period. 


7.14 SIM Card Interface 


Base Addr Range Addr Map Description 


0x7110 0000 ~ Ox711F FFFF SIMO 


7141 Overview 
SIM: Subscriber Identity Module 


The SIM card interface is implemented according to GSM SIM card standard and 
conformed to ISO7816. It only supports protocol type T = 0 asynchronous half duplex 
character transmission mode. The SIM card interface is used to transfer data to/from a 
SIM card іп an asynchronous fashion in half duplex mode through a bi-directional I/O pin. 


7.14.2 Features 
140. Programmable generation of clock to SIM card 
141. Programmable transmission baud rate 
142. Support for T = 0 asynchronous protocol type 


143. Character transmitting and receiving with one 64 byte Tx FIFO and one 64 byte Rx 
FIFO 


144. Parity checking and error handling 

145. Transmission and receiving in DMA mode 
146. Retransmission after detecting parity error 
147. Support different interrupt modes 


7.14.3 Signal Description 
Table 7-9 Signal Description 


SIM PE Output Internal Used to power up / down SIM card 
SIM RST Output PAD Used to reset SIM card 


SIM CLK Output PAD Used to supply clock for SIM card 
SIM DAT | Input PAD Serial data in 
SIM РАТ О | Output PAD Serial data out 
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SIMCLK 


PRESETn 


SIMRST 


PSELSIM 


| T" ENABLE 
м» 


PWRITE 


SIM Controller ы 


PADDR 
3:0 


PRDATA 
31:0 


PWDATA 
15:0 


Figure 7-35 SIM Interface Signals 


SIM card interface signals are compliant with 15О7816-2 standard where each signal 
connects to the corresponding SIM card pins listed as the table. 


Table 7-10 SIM Card Pin List 


C1: Vcc = 5М C5 : Gnd 
C2 : Reset C6 : Vpp 


C3 : Clock C7 : I/O 
C4 : RFU C8 : RFU 


APB bus is used to configure and control the SIM card controller. 


7144 Function Description 


7.14.4.1 SIM Controller Interface Block Diagram 
APB 


| 
SIM PE DMA 
SIM RST Channel 


— ——— 
IM CLK 
се | SIM Controller 
SIM DAT I 

» INT 
SIM DAT O 
<_ — — — 


Figure 7-36 SIM Interface Block Diagram 


7.14.4.2 SIM Clock and Baud Rate Control 


The SIM card clock is generated and sent from the SIM card controller to the SIM card. 
The SIM CTL1 register bits [10:8] decide the generated SIM clock frequency. 
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Table 7-11 SIM Clock and Baud Rate 


EE И ТОС УИ 


The baud rate that the SIM card controller uses іп Tx and Rx is controlled through 
programming SIM CLK DVD register. 


The clock output to the SIM card needs to match the baud rate that the SIM card controller 
uses so that the Rx and Tx can be done correctly. 


7.14.4.3 Resource 


Memory: 
TX FIFO: 16X8 
RX FIFO: 16X8 


7.14.4.4 SIM Controller Operations Procedure 


The SIM interface device and the SIM card shall be conducted through the following 
consecutive operations: 


148. Connection and activation of the contacts by the interface device 

149. Deactivation of the contacts by the interface device 

150. Reset of the card 

151. Subsequent information exchange between the card and the interface device 


7.14.4.4.1 Activation and Deactivation of the contacts 


V0.2 


The SIM card shall not be activated until the contacts are connected to the interface device 
to avoid possible damage to any SIM card meeting these standards. 


The activation of the contacts by the SIM interface device shall consist of the following 
consecutive operations: 


152. RST is in state L. 

153. VCC shall be powered. 

154. I/O in the interface device shall be put in reception mode. 
155. CLK shall be provided with a suitable and stable clock. 


о ШЕ? 


iit $ 
62—93 tp 


1, 


tx: Undefined ta < 20028 1,22400сік 4004 St, :40000clk 


Activation Deactivation 


Figure 7-37 Activation and Deactivation Timing Sequence 


Spreadtrum Communications, Inc., Confidential and Proprietary 1003 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


ӨБЕЗШІШІ | SC7731G/SC8731G Device Specification 


The SIM card controller is implemented with the some modules; the activation/deactivation 
control module controls the activation/deactivation sequence of the SIM interface. 


After sending an activate command (writing 1 to SIM CTLO register bit 11), the activation 
sequence will be sent to the SIM card. 


The following are brief list of commands for the activation functions. 
156. Program active deactiva en bit to 1 to enable activation function. 
157. Program do act bit to 1 to start activation sequence. 


When information-exchanging is terminated or aborted (unresponsive card or detection of 
card removal), the electrical contacts should be deactivated. 


The deactivation by the interface device shall consist of the following consecutive 
operations: 


158. State L on RST 

159. State L on CLK 

160. State A on I/O 

161. VDD inactive 

Software program do-deact bit to 1 to begin deactivation sequence. 


7.14.4.4.2 Reset of the Card 


V0.2 


A card reset is initiated by the interface device, whereupon the card shall respond with an 
Answer to Reset. 


By the end of the activation of the contacts (RST is in L, VDD powered and stable, I/O in 
reception mode in the interface device, CLK provided suitable and stable clock), the card 
answering asynchronously is ready for reset. 


The clock signal is applied to CLK at time TO. The I/O line shall be to state Z within 200 
clock cycles of the clock signal (t2) being applied to CLK (time t2 TO). 


The internal reset takes effect a few clock cycles after reset. Answer to Reset оп I/O shall 
begin between 400 and 40,000 clock cycles (t1) after the clock signal applied to CLK (time 
t1 after TO). 


A card with an active low reset is reset by RST in L for at least 40,000 clock cycles (t3) 
after the clock signal is applied on CLK (time t3 after TO). Thus if no Answer to Reset 
began within 40,000 clock cycles (t3) with RST in state L, RST is put to state H (at time T1). 
The Answer to Reset on І/О shall begin between 400 апа 40,000 clock cycles (t1) after the 
rising edge of the signal on RST (time t1 after T1). 


If the answer to Reset does not begin within 40,000 clock cycles (t3) with RST in state H 


(t3 after T1), the signal on RST shall be returned to state L (at time T2) and the contacts 
shall be deactivated by the interface device. 


10 ак) Answer 
ty 

VO (AL) Answer 
VO (SH) 

T, T, 

IR: Internal Reset 400clk <t, <40000clk 

AL: Asynchronous Reset t2 5200 

SH: Syncronous Reset 12400 
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Figure 7-38 Answer to Reset Sequence 


NOTES: 


The internal state of the card is assumed undefined before reset. Therefore, the design of 
the card has to avoid improper operations. 


In order to continue the dialogue with the card, RST shall be maintained in the state where 
an answer occurs оп I/O. 


Reset of a card can be initiated by the interface device at its discretion at any time. 


Interface devices may support one or more of these types of reset behavior. The priority of 
testing for asynchronous or synchronous cards is not defined in the standard. 


7.14.4.4.3 Subsequent information exchange between the card and the interface device 


7.14.4.4.3.1 Character frame 


For asynchronous transmission type, the character of frame during answer to reset is like 
in the following diagram. 


Start Bit Parity Bit Next 


Start Bit 
«— ——8$ bit data — — 


«— (140.2) > 
Figure 7-39 The Character of Frame 


A character consists of ten consecutive bits: 
162.A start bit in state A; 


163. Eight bits of information, designated BO to B7 and conveying a data byte; 
164. A tenth bit bi used for even parity checking. 


At the SIM interface, a data byte consists of 8 bits В, ~ B;, from the least significant bit 
(LSB, Во) to the most significant bit (MSB, B;) 


7.14.4.4.3.2 T = 0, Asynchronous Half Duplex Character Transmission Protocol 
The following diagram shows the byte transmission frame structure. 
without parity error 


iu 5 Bel P S| Byte 1+1 


with parity error 


Figure 7-40 T=0 Byte Transmission Diagram 


The interface device transmits a header over five successive bytes designated CLA, INS, 
А1, A2; L. CLA is an instruction class. The value FF is reserved for PTS. 
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7.14.4.4.3.3 


7.14.4.4.3.4 


7.14.4.4.3.5 


V0.2 


INS is an instruction code in the instruction class. The instruction code is valid only if the 
least significant bit is 0, and the most significant half byte is neither 6 nor 9. P1, P2 area 
reference (e.g., an address) completing the instruction cod.P3 codes the number n of data 
bytes (D1... Dn) which are to be transmitted during the command. The direction of 
movement of these data is a function of the instruction. In an outgoing data transfer 
command, P3 = 0 introduces a 256 byte data transfer from the card. In an incoming data 
transfer command, P3 = 0 introduces no transfer of data. All remaining encoding 
possibilities for the header are specified in ISO7816. 


SIM Data Tx and Rx 


The Tx will start when the tx enable is 1, there is data in the FIFO and the last Rx is 
completed. The tx int mark sets the condition under which the tx int will happen. When 
the empty entry in the tx fifo is less than tx int mark, tx empty int will be set. 


The Rx will start when the rx enable is 1, when the last Tx is done and there is data 
coming in from the data input. The rx int mark sets the condition under which the rx int 
will happen. When the data entry in the rx fifo is greater than rx int mark, rx full int will be 
set. 


The bit convention register decides MSB and LSB in the Tx/Rx serial data, logic level 
register decides if high electrical level represents logic 1 in Tx/Rx serial data, and 
odd parity register bit decides if using odd or even parity in Tx/Rx data. 


In the SIM interface module, a timer is also designed to check if the receive portion is idle 
for a certain period of time and generate an interrupt when it happens. The 
watch dog count limit register defines the idle period in data bit streaming. 
Watch dog repeat en register decides if the timer starts right after the interrupt is 
acknowledged (the interrupt is cleared). Writing 1 to watch dog trigger starts the timer 
counting. Any activity in the Rx portion will reset the timer counting. 


Rx/Tx Control 


The Нх/Тх control module controls the transmitting and receiving data to/from the SIM 
card. The SIM card controller receives/transmits data according to the data-level and bit 
ordering that are specified in the Logic level (bit 1) and Bit convention (bit 0) bits in the 
SIM CTLO register. The data format is: 10 bits per character, 1 start bit + 8 data bits + 1 
parity bit. 

The SIM card controller includes a 16 byte Tx FIFO for data transmission. It uses a pointer 
to monitor the number of data in the Tx FIFO that have not yet been transmitted. The MCU 
can access the pointer by reading the SIM STS1 register bits 4 to bit 0. 


The SIM card controller also uses a configurable Tx interrupt threshold that can be 
configured by writing to the SIM CTL1 register bits 4 to 7. This field specifies the number 
of empty characters that should be available in the Tx FIFO before issuing an interrupt. 
Whenever the number of empty characters exceeds this value, an interrupt is generated to 
the MCU. This interrupt is automatically cleared when the number of empty bytes in the Tx 
FIFO equals to or falls below the specified Tx interrupt threshold value. 


The SIM card controller also includes a 16 byte Rx FIFO for data receiving. It uses a 
pointer to monitor the number of bytes in the Rx FIFO that have not yet been read by the 
MCU. The MCU reads the SIM STS1 register bits 0 to 4 to access the pointer. 


The SIM card controller also uses a configurable Rx interrupt threshold that can be 
configured by writing to the SIM CTL1 register bits 0 to З. This field specifies the number 
of unread data that should be available in the Rx FIFO before issuing an interrupt. 
Whenever the number of unread data exceeds this value, an interrupt is generated to the 
MCU. This interrupt is automatically cleared when the number of unread data in the Rx 
FIFO equals to or falls below the specified Rx interrupt threshold value. 


Retransmission 
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The SIM card controller supports retransmission upon detecting an error condition. The 
SIM card controller checks the I/O line from the SIM card 11 bits after the start bit leading 
edge. If the detected І/О is a zero (error АСК), it assumes an error occurred and 
retransmits the byte. If the error ACK signal is repeated for the programmable number of 
times specified in the SIM SHE register, The SIM card interface sets the bad Tx parity 
error bit in the status register (SIM STSO bit 3) and issues an interrupt. 
For the transmission from the SIM card controller to the SIM card, when the SIM card 
controller detects a parity error following the transmission of a data byte, it performs the 
following sequence: 
165. The SIM card interface retransmits the data. 
166. If the retransmission succeeds, it ignores the initial failure. 
167. the retransmission fails for the number of times specified in the programmable 
SIM SHE register, the SIM card interface sets the bad parity bit interrupt the 
SIM STSO register, issues an interrupt to the MCU, and stops retransmission of the 
byte. 


7.14.4.5 SIM Power Supply 


VSIM is the power supply to the SIM card. During the activation/deactivation process, 
VSIM output is automatically controlled. The on/off of VSIM can also be controlled by 
directly programming the SIM CTLO register bit 7. 


7.14.4.6 Unresponsive Card Detection 


The SIM interface can detect an unresponsive card by means of a watchdog timer function, 
which determines the maximum allowable time that a data byte should take to arrive from 
the SIM card. The MCU can configure the watchdog timer by programming the SIM WDT 
register. The watchdog timer can function in two modes: auto mode and single mode. In 
the auto mode, the watchdog timer is continuously enabled. In the single mode, the 
watchdog timer disables itself when a data byte is received from the card, or after it has 
timed out. 


7.14.4.7 SIM Interface Watchdog 
There are two separate watchdogs in SIM card module. 
168. One watchdog is used to report Rx idle for a preprogrammed time. 
169. The other watchdog is for time out when RX retransmission is on error. 


7.14.4.8 SIM Interconnection 
It is recommended to connect the SIM card as follows. 
170. Connect a 2.2 uF capacitor at VSIM. 
171. Connect a 10 КО resistor from SIMDA pin to VSIM. 


172. The driving strength setting on SIMRST, SIMCLK and SIMDA should be 00 (the 
default). 


7.14.5 Control Registers 


7.14.5.1 Memory map 


(ЈТЕЄ coti 
is, [em шю | 


0x0000 SIM TX SIM card transmit register 
0x0004 SIM RX SIM card receiver register 
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ENDE RR 


7.14.5.2 Register Descriptions 


7.14.5.2.1 SIM TX Registers 
Description: SIM card transmit register 


и [ses [2 [29 |e [25 [и [5 [2 Га [9 | s [зв [ v | 
r 


Reserved 


Type 


ws w s 
Peset ШИШИШИ ОВ СЗ О C Cr НЙ о О ОСЗ 
ДЕ О EEG Бо ИКИ | 8 БЕ ЕД ЕВ 
| Name | p 


Reserved SIM TX 


24'h0 Reserved 
Writing to this reg will send data 
to Tx FIFO and then the data 
get transmitted 
7.14.5.2.2 SIM RX Registers 


Description: SIM card receiver register 
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KCEETSESESESEZSESESESEEESERESKCHKSKAKI 


Reserved 


кез M :8] 24710 Reserved 
SIM RX [7:0] Read from this address retrieve 
data from Rx FIFO 


7.14.5.2.3 SIM STSO Registers 
Description: SIM card status registers 0 


Lm [= | о] 2] 2 [27 [29 [25 | [ж Га [= [ 9 | s [e | v е 
LINE DD 


Reserved 


[ees [mo f 


| Int status bit to show Rx time 
Р Int status bit to show 
, Int status bit for early answer 
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Int status bit for card removed 
Int status bit for card inserted 


CARD OUT 


Int status bit for. Rx time out or 
= Int status bit for | Int status bit for Tx parity error | | Int status bit for Tx parity error | error 


TX PAR ERR 
RX PAR ERR 


Int status bit for Rx parity error 
Tx FIFO data number bigger 
РЕ m than tx int mark 
, Rx FIFO data number bigger 


7.14.5.2.4 SIM 5Т51 Registers 
Description: SIM card status registers 1 


Pex [з [зо [29 [28 [| [5 [ж [ж [= [ж [з [зв [лт [л] 


Reserved 


DEACTIVE ON ma jo [tho 22... іп deactivation process 
ACTIVE ON т а из — тю | hO | Busy in activation process || in activation process 


Activation status, 1: activated; 0: 


SIM_DATA i С 1 — |Reflectofsimdataiopin = | of sim data io pin 


RO |100 X | һ0 Reserved 


7.14.5.2.5 SIM IE Registers 
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Description: SIM card interrupt enable 


0x0010 SIM Card Interrupt Enable (Reset 0x0000) 


| SIM Card Interrupt Enable (Reset 0x0000) | МЕ 
Eres ES eene ean es e pee ps eo А 


Reserved 


Le 


EAR 
Reserved Ата 


Dee pee [m pm pen pe p m p pr | пи] 


СИСТЕ СИ ТТТ ыы | 
[ mew fo — zo — [mesa — — 
[cure |i [һм [m (erer meo — 
лоток [и [һм — [mm — |ereneitoractecone — | 


Сита [пы |w — [m — eera — | 
Camp [ы [nw [m [мени | 
оазе сөне [im {Ми — [mm елаве ви югитезо ad — 
трат ваа e [вм — [re | Enabe itor pari eror | 
earen a [Rw [mm | Bratt orn paniy eror | 
тхтє [п [һм [о [мене m | 
кокк m [rw [о [чем — 


7.14.5.2.6 SIM ІСІН Registers 
Description: SIM card interrupt clear 
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Cm [и зо [28 [в |» |» | [ж [= [ж [ш [з [зв [т [л] 
эе a aa 


Reserved 


CAR 
Reserved © = 
LF 


R | R 


[ewe [о m — [me | 
[curas s — wo — [m [cearo iorno _ 


EARLY ATR CLR 


CARD OUT CLR 
CARD IN CLR 


Int clear bit for Tx empty int 
Int clear bit for Rx full int 


7.14.5.2.7 SIM CTLO Registers 
Description: SIM card control registers 0 
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[mors [Sit Gara Сонна пази танатон ШЕШЕСІ) 
Pex [и [о |» |» |“ |» |» | [а [а [и [о | [пе |“ [те 
ru ——rEq[ ra P 


Reserved 


Type 


o 
ЗЕ: DO | TX | RX RE “FS BE ба Еч Чї 
DEA ACT EN EN e т | 


тө |= [н [е] е [ж [е] е [өк [ке [fw 


ше E eme e — 
[31:16] = — pm |160 | Reseved | 


TX DOUT LOW [15] Force the Tx data to low logic 
level. 
Enable the auto start of 
AUTO ACT DEACT | [14] R/W ТО active/deactive when card in 
or card out happen 
, Enable the active/deactive 


ГИ — |w — [m [poean opaan | 
[wo [me —  [posemamopemon | 
[ww — [me — ememesmm | 
ы |w mo [erate ne sme 


This bit will be 1 if card out 
happened 


Enable the Power supply to 
sim card 


Reset the sim card module 
Reset the Tx FIFO 


RX |RXFIFO RST | RST noe NN Reset the Rx [Resetthe Вх ЕО | 


Transmit data looped back to 
0: Even Panty 

ODD_PRT 

LOGIC LEVEL 0: high logic level represent “0” 
1: high logic level represent “1” 
Bit convention: 

BIT_COVT Í 0: MSB (bit 7) transmitted first 
1:LSB (bit 0) transmitted first 
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7.14.5.2.8 SIM CTL1 Registers 
Description: SIM card control registers 1 


Lm [se | 2] 2 [2r [29 [2 [ [5 | Га [| » [e | v ое 


Reserved 


CLK 
AD SPD CTRL ш . | Reserved 
L NI 


Twe | — s" | јами м C 
LLIENESENENBERERERER 


Control the speed of the 
AD SPEED CTL | [15:13] active/deactive sequence. 
0: slowest, 7: fastest. 


Set the polarity of the sim clk 
CLK POL [12] signal 
When the sim clk is stopped 


Select the sim clk speed. The 
sim CLK is divided 
From the ARM bus clock: 
: ARM CLK/2 
: ARM СІК/4 
CLK MODE [10:8] : ARM CLK/8 
: ARM CLK/16 
: ARM CLK/32 
: ARM CLK/64 
: ARM CLK/128 
: ARM CLK/256 


[ fa ]w — se |а — — — —] 


“о OI + GQ BS — о 


7.14.5.2.9 SIM_RX_CK_DVD Registers 
Description: SIM сага RX clock divider control 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1014 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


ӨБЕЗШІШІ | SC7731G/SC8731G Device Specification 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 


Reserved 


[Len een rs ЕС ОЗ ЕКА ШИ ЗЕ ВЕ HG УЯ 


SIM RX CLK DIV 


" 
Е С С С С ОС ОСЗ ОСЗ ОС ОСИ 


[31:16] ВО 1610 Reserved 
SIM RX CK DIV | [15:0] RW 16'h1740 Clock divider bit 0 to 15 for 
receiving data 


7.14.5.2.10 SIM SEH Registers 
Description: SIM card retransmit control 


[moon ЕЕЕ ЕСІТІТІТТІ ШЕЛІТЛІЕІ!) — | smsen] 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
rr sr r r a 


Reserved 


DMA | DMA 
- TX ETU SEL E E = TX RETRX_LMT RX RETRX LMT 
_ЕМ 


пре | m [meom [o [mr [n 


[ees [Ro [sem 


Select the Tx etu divider: 
0х111: the Tx etu is decided by 
. Р sim tx clock divider at 
TX ETU SEL [15:13] R/W 3'hO address 0x0034 
Others: the Tx etu is the same 
as Rx etu. 


[je [m — [m — [new — | 


In TX mode, once TX FIFO 
TX DMA SEL [11] RW 1'h0 empty, whether DMA request 
keep its value until DMA 
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acknowledge is arrived or not 
0: keep 
1: not keep 


In RX mode, once RX FIFO full, 

whether DMA request keep its 

value until DMA acknowledge is 
RX DMA SEL [1 0] RAN 1'hO arrived or not 

0: keep 

1: not keep 


атш m [т о БЕ 
wm [в [nw — [m — ОЗ 


7.14.5.2.11 SIM TGC Registers 
Description: SIM card turnaround guard control 


0x0028 SIM Card Turnaround Guard Control (Reset 0x3030) SIM TGC 


| ew [sr 30 | 20 [28 | 27 | 26 Los | 24 | 23 | 22 | 21 | 20 | 19 | 16 | T | 18. 


Reserved 


Type 


О: л 
Peset C | | | | а о | о а о p] | о а C 
| p | 15 |1а | 1з | 12 | t | по | e | ге |7 | е | 5 | 4 |з | 2 | 10 


ТОС ТІМЕ GUARD TIME 


Type 


[31:16] me a 16'h0 | Reserved | 


Times in bit unit between the 
Times in bit unit between the 
GUARD_TIME [7:0] R/W 87130 consecutive byte during data 
transmission to the SIM card. 


7.14.5.2.12 SIM WDT Registers 
Description: SIM card watchdog control 
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[и о» |» |“ |» |» | [а [а [и [о | о [пе | [те 
LIMEN RN 


Reserved 


Type 


б“... WDOG ONT LMT 


| Type | Ра 
MPEP EPP T XN sss 


[31:16] 2. |1600 | hO | Reserved 0 | 


Г NN dog timer limit for Rx 
WDOG ONT LMT [15:2] ем _ | 1476200 etransmit watch dog 


Enable the Rx retransmit watch 
dog timer. This timer watches 
when Rx re-transition is 

WDOG RTX TOUT EN | [1] happening and it will flag the 
unresponsive card int when the 
data from the sim card is time 
out (no data comes back) 


7.14.5.2.13 SIM INT M Registers 
Description: SIM card interrupt mask 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ru —rFIIr k 


Reserved 
- 


IER 
L3 == мчс 


[mew [mo — zm 


; Masked Int status bit to show 
w jo [m 


ACT_DONE_MSK Masked int bit for active done 


EATR_MSK Masked int bit for early answer 
to reset 


Masked int bit for card_out 
Masked int bit for card_in 
Masked int bit for unresp_card 


| Masked int bit for 
X parity error 
TX ЕМР MSK п [RO Jj | Masked int bit for Tx empty int 
RX_FULL_MSK 1 во |150 | Masked int bit for Rx full int 


7.14.5.2.14 SIM TX CK DVD Registers 
Description: SIM card TX clock divider control 
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ЕСЕЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


[Len een rs erasa pere ei os re HG УЯ 


SIM TX CLK DIV 


= 
Peete С С С [ [ale] 


[31:16] RO 16710 Reserved 
SIM TX CK DIV | [15:0] RW 16'h1740 or > 


7.14.5.2.15 SIM \ҮОТ1 Registers 
Description: SIM card watchdog control 1 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
н 


Reserved 


ту» m] = 
LI С С р С ОЕ С С СО О О [o [e [e [° | 


ОИ СЕТИ ОИ ЕС 


SIM WDT1 [13:0] R/W 1478200 Watch dog count limit for Rx 
time out. 


7.14.5.2.16 SIM CTL2 Registers 
Description: SIM card control 2 
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ШІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


Reserved 


[ees e — pem СО 
[es [o [=т= 


7.14.5.2.17 SIM STS2 Registers 
Description: SIM card status registers 2 


ШІНЕШЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕГІ 


Reserved 


[ferro — [m — [me — — — — 
тоом [mz — |o — [7 [пои — — | 
[m |o [m [þem 
сно ом |ва — |o — me [гии | 
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7.14.6 Application Notes 


The chip has 3 simcard hardware controllers, and it can be configured to function as four sim cards. 
There are four global registers should be notified. 


1. GENO is used to enable the ѕітсагао or simcard1. 
GENO: 8В00 0008 
[13]: PINREG EB 
[16]: SIM1 EB 
[3]: SIMO EB 
2. PIN CTL is used to select SIMO hardware controller function as simO or sim2; or select SIM1 
hardware controller function as sim1 or sim3; 


РІМ СТІ: 8В00 0028 
[5]: SIM1 PIN IN SEL (0: from sim1; 1: from sim3) 
[4]: SIMO PIN IN SEL (0: from sim0; 1: from sim2) 
3. SOFT_RST is used to soft reset simcard controllers. 
SOFT RST: 8В00 004C 
[6]: SIM1 SOFT RST 
[5]: SIMO SOFT RST 


4. PIN CTRL ВЕС is used to configure the default polarity of four simcard clock when the clock is out 


of work. NOTE: to configure this register, the GENO(0x8BO00. 0008) bit[13] (PINREG ЕВ) should be 
enabled first. 


PIN CTRL REG: 8С00 0000 


[19]: SIMO CLK PL 
[20] : SIM1 CLK PL 
[30]: 5ІМ2 СІК PL 
[81] : SIM3 CLK PL 


7.15  EMMC Host 


Base Addr Range Addr Map Description 
0x2030 0000 ~ 0x203F FFFF 50100 (EMMC) Control Register 


0х2040 0000 ~ 0x204F FFFF SDIO1 (ЕММС) Control Register 
0x2050 0000 ~ 0x205F FFFF SDIO2 (EMMC) Control Register 
0x2060 0000 ~ 0x206F FFFF eMMC Control Register 


7.15.1 Overview 
There are 4 EMMC controllers:. 
eMMC Host Controller: $0100, SDIO1, SDIO2 
eMMC Host Controller: eMMC 


The EMMC Host Controller is a Host Controller with an ARM processor interface. The 


EMMC Host Controller handles EMMC/EMMC Protocol at transmission level, packing data, 


adding cyclic redundancy check (CRC), start/end bit, and checking for transaction format 
correctness. 
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7.15.2 


7.15.3 


7.15.4 


V0.2 


Features 


173. Meets SD Host Controller Standard Specification Draft Version 3.0 
174. Meets SDIO card specification version 3.0. 
175.Meets SD Memory Card Security Specification version 1.01. 
176. Meet JEDEC EMMC spec JESD84-B45 
177.Supports both DMA and Non-DMA mode of operation 
178. Capacity of Memory 
(1) Standard Capacity SD Memory Card(SDHC) 
(2) High Capacity SD Memory Card 
(3) Extended Capacity SD Memory Card 


179. Voltage range: 
180. High Voltage SD Memory Card — Operating voltage range: 2.7 -3.6V 


181. UHS-II SD Memory Card - Operating voltage range VDD1:2.7-3.6V 
VDD2:1.70-1.95V 


182. Bus Speed Mode 


(1) Default Speed mode: 3.3V signaling, Frequency up to 25MHz, up to 12.5 
MB/sec 


(2) High Speed mode: 3.3V signaling, Frequency up to 50MHz, up to 25MB/sec 
(3) SDR12:UHS-I 1.8V signaling, Frequency up to 25 MHz ‚ир to 12.5MB/sec 
(4) SDR25:UHS- 1.8V signaling, Frequency up to 50 MHz, up to 25MB/sec 

(5) SDR50:UHS-I 1.8V signaling, Frequency up to 100MHz, up to 50MB/sec 
(6) SDR104: UHS-I 1.8V signaling, Frequency up to 208MHz, up to 104MB/sec 


(7) DDR50: UHS- 1.8V signaling ,Frequency up to 50MHz, sampled on both 
clock edges, up to 50MB/sec 


183. Supports 1 bit, 4 bit ,8bit SD modes, 8bit SDR104 up to 208MB/sec 

184. Allows card to interrupt host in 1bit, 4 bit SD modes. 

185. Cyclic Redundancy Check CRC7 for command and CRC16 for data integrity 
186. Supports Read wait Control, Suspend/Resume operation. 

187. Supports FIFO Overrun and Underrun condition by stopping SD clock 

188. Conforms to AMBA specification AHB (2.0) 


Main feature change list for eMMC card 

1) UHS-I MODE support: SDR104,DDR50,SDR50,SDR25,SDR12 (PHY + delay 
line) 

) Timing changes for SDR104 mode 

) Command line boot mode 

) Auto cmd 23 added. 

5) Relative register change: Capability value, Preset value, Host version... 

) Force event for error interrupt 

) ста19 tuning block sequence 

) cmd 6 voltage switch sequence 


Bus Timing 
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SDR 25/SDR12 bus timing 
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«ТІН 


---- min (Vm) 


50% Vpp 


---- max (Vg) 


tOSU 


tODLY 
< 


---- шіп (Vp) 


---- max (Vg) 


аб | 
| 
Output Data Ук Data 


> 
1 
I 


clock. 


---- min (Von) 


---- max (Vor) 


Data must always be sampled on the rising edge of the 


SDR 25 mode card interface timing 


Parameter Symbol Min Max Unit Remark 
Clock CLK(1) 
Clock frequency Data ЇРР 0 52(3) MHz | CL<= 30 pF 
Transfer Mode(2) Tolerance: 
+100KHz 
Clock frequency fOD 0 400 kHz Tolerance: 
Identification Mode +20KHz 
Clock high time tWH 6.5 ns CL <= 30 pF 
Clock low time МІ 6.5 ns CL <= 30 pF 
Clock rise time(4) tTLH ns CL <= 30 pF 
Clock fall time tTHL ns CL <= 30 pF 
Inputs CMD, DAT 
Input set-up time tlSU ns CL <= 30 pF 
Input hold time ИН ns CL <= 30 pF 
Outputs CMD,DAT 
Output delay time during | tODLY 13.7 ns CL <= 30 pF 
data transfer 
Output hold time tOH 2.5 ns CL <= 30 pF 
Signal rise time(5) tRISE ns CL <= 30 pF 
Signal fall time tFALL ns CL <= 30 pF 
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NOTE 1. CLK timing is measured at 5096 of VDD. 

NOTE 2. A MultiMediaCard shall support the full frequency range from 0-26Mhz, or 0-52MHz 
NOTE 3. Card can operate as high-speed card interface timing at 26 MHz clock frequency. 
NOTE 4. CLK rise and fall times are measured by min (VIH) and max (VIL). 

NOTE 5. Inputs CMD, DAT rise and fall times are measured by min (VIH) and max (VIL), and 
outputs CMD,DAT rise and fall times are measured by min (VOH) and max (VOL). 


SDR12 card interface timing 


Parameter Symbol Min Max Unit Remark(1) 
Clock CLK(2) 
Clock frequency Data fPP 0 26 MHz | CL<= 30 pF 
Transfer Mode(3) Tolerance: 
+100KHz 
Clock frequency fOD 0 400 kHz Tolerance: 
Identification Mode +20KHz 
Clock high time tWH 10 ns CL <= 30 pF 
Clock low time tWL 10 ns CL <= 30 pF 
Clock rise time(4) tTLH 10 ns CL <= 30 pF 
Clock fall time tTHL 10 ns CL <= 30 pF 
Inputs CMD, DAT 
Input set-up time tlSU 3 ns CL <= 30 pF 
Input hold time ЧН 3 ns CL <= 30 pF 
Outputs CMD,DAT 
Output set-tup time(5) tODLY 11.7 ns CL <= 30 pF 
Output hold time tOH 8.3 ns CL <= 30 pF 


NOTE 1. The card must always start with the backward-compatible interface timing. 
The timing mode can be switched to high-speed interface timing by the host sending 
the SWITCH command (CMD6) with the argument for high-speed interface select. 
NOTE 2. CLK timing is measured at 50% of VDD. 


NOTE 3. For compatibility with cards that support the v4.2 standard or earlier, host 
should not use » 20 MHz before switching to high-speed interface timing. 

NOTE 4. CLK rise and fall times are measured by min (VIH) and max (VIL). 

NOTE 5. tOSU and tOH are defined as values from clock rising edge. However, there 
may be cards or devices which utilize clock falling edge to output data in backward 
compatibility mode. Therefore, it is recommended for hosts either to settWL value as 
long as possible within the range which will not go over tCK-tOH(min) in the systemor 
to use slow clock frequency, so that host could have data set up margin for those 
devices. 


In this case, each device which utilizes clock falling edge might show the correlation 
either between tWL and tOSU or between tCK and tOSU for the device in its own 
datasheet as a note or its' application notes. 


DDR50 bus timing 
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These timings applies to the DAT[7:0] signals only when the device is configured for dual data 
mode operation. 
In this dual data mode, the DAT signals operates synchronously of both the rising and the falling 
edges of CLK. the CMD signal still operates synchronously of the rising edge of CLK and 
therefore complies with the bus timing specified in section 12.7, therefore there is no timing 
change for the CMD signal 


V0.2 


CLK 


Outp 


SC7731G/SC8731G Device Specification 


тнааг 


РЕ ааг | 


2. au; 


ect 


ÍfopLyddr(max) I ODLYddr(max) 
< p 


l | 
| 'ODLYddr(min) | ‘ODLYddr(min) 
" <> | 


---- min (Vg) 


----max (Vg) 


---- min (Vig) 


Invalid 


=-=- max (Уп) 


DATA | 


ut I 


| m 


+ 
! 


In DDR mode "m on БАТ: 0] lines are sampled on i both edges of the clock 
(not applicable for CMD line) 


Dats 


DDR50 card interface timing 


--- min (Von) 


--- max (Vor) 


Parameter Symbol Min Max Unit Remark(1) 

Clock CLK(2) 

Clock duty cycle 45 55 % Includes jitter 
phase noise 

Inputs DAT(referenced to CLK-DDR mode) 

Input set-up time tISUddr | 2.5 ns CL <= 20 pF 

Input hold time tlHddr 2.5 ns CL <= 20 pF 

Outputs DAT(referenced to CLK-DDR mode) 

Output delay time during | tODLYddr | 1.5 7 ns CL «- 20 pF 

data transfer 

Signal rise time (all tRISE 2 ns CL «- 20 pF 

signals) 

signal fall time (all tFALL 2 ns CL «- 20 pF 

signals) 


NOTE 1. CLK timing is measured at 5096 of VDD. 
NOTE 2. Inputs CMD, DAT rise and fall times are measured by min (VIH) and max 


(VIL), and outputs CMD, 
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7.15.5 


7.15.5.1 


7.15.5.2 


7.15.5.3 


V0.2 


DAT rise and fall times are measured by min (VOH) and max (VOL) 


Signal Description 
The connection of EMMC host PADs is shown in the following figure. 


Host e«MMC Device Controller 


Host | Clock, СМО, Data 


| Device : 
Controller | 42... 
| Controller“ ^ ` ` 
Reset Specified by е• ММС Standard 
VCC, VCCQ, . 
у55, у550 Implied Бу esMMC Standard, but out of scope 


[ |] Out of Scope 


Figure 7-41 EMMC Host connection 


AHB Master 


The AHB master initiates a read or write transaction with the memory if the Data 
transaction is done using DMA data transfer method. 


AHB Target 


The AHB target is having the EMMC control registers and these registers are programmed 
by the ARM processor through the AHB target interface. The data transaction is performed 
through the AHB target interface in case of Programmed IO method of data transfer. 


EMMC Host Controller 


The EMMC Host Controller comprises of Host AHB interface, EMMC controller registers, 
Bus monitor, CIk gen, CRC generator and checker (CRC7 and CRC16),. The Host AHB 
interface acts as the bridge between the ARM processor and Host Controller. The EMMC 
controller registers are programmed by the ARM processor through AHB target interface. 
Interrupts are generated to the ARM processor based on the values set in the Interrupt 
status register and Interrupt enable registers. Bus monitor will check for any violations 
occurring in the SD bus and time-out conditions. 


The Clock generation block will generate the SD clock depending on the value 
programmed by the ARM processor in the Clock Control Register. The CRC7 and CRC16 
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generator calculate the CRC for command and Data respectively to send the CRC to the 
EMMC card. The CRC7 and CRC16 checker checks for any CRC error in the Response 
and Data send by the EMMC card. 


7.15.6 Control Registers 


7.15.6.1 Memory map 


kx 8 
и de E 
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Note: 


The EMMC host controller registers given above are for Slot 1. The same set of 
registers is used for Slot 2. 


Address range for Slot 1: 0x0000 ~ 0x00FF 
Address range for Slot 2: 0x0100 ~ OxO1FF 


7.15.6.2 Register Descriptions 


7.15.6.2.1 SYS ADDR 
Description: DMA system address 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
ru —óFkŠ—Frra 


DMA_SYS_ADDR 


Type RW 


зм O 
RE ЕВ ЕЕ Е С ЕВ В ЕС 76 ЗЫ СВ НЕ 
eee a ne te a Se ДЕА nirani 
m А баб (| 


DMA_SYS_ADDR 


Т 


Field Name Type | Reset | Description 
Value 


DMA SYS ADDR | [31:0] RAW |S2hO0 | This register contains the system memory address 
for a DMA transfer. When the Host Controller (HC) 
stops a DMA transfer, this register shall point to the 
system address of the next contiguous data position. 
It can be accessed only if no transaction is executing 
(i.e., after a transaction has stopped). Read 
operations during a transfer return an invalid value. 
The Host Driver (HD) shall initialize this register 
before starting a DMA transaction. After DMA has 
stopped, the next system address of the next 
contiguous data position can be read from this 
register. The DMA transfer waits at every boundary 
specified by the Host DMA Buffer Size in the Block 
Size register. The Host Controller generates DMA 
Interrupt to request to update this register. The HD 
set the next system address of the next data position 
to this register. When most upper byte of this 
register (0x0003) is written, the HC restarts the DMA 
transfer. When restarting DMA by the resume 
command or by setting Continue Request in the 
Block Gap Control register, the HC shall start at the 
next contiguous address stored here in the System 
Address register 


7.15.6.2.2 BLK SIZE 
Description: Block Size and Count 
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ICNEREXEREIESEREIEREIEJEREREREREAKI 
rw 


BLK_CNT 


Type 


HOT ONA = TR_BLK_SIZE 


Field Name Type | Reset | Description 
Value 


BLK_CNT [31:16] | RW | 16°һО | Block count. This register is enabled when Block 
Count Enable in the Transfer Mode register is 
set to 1 and is valid only for multiple block 
transfers. The HC decrements the block count 
after each block transfer and stops when the 
count reaches zero. 

It can be accessed only if no transaction is 
executing (i.e., after a transaction has stopped). 
Read operations during transfer return an invalid 
value and write operations shall be ignored. 
When saving transfer context as a result of 
Suspend command, the number of blocks yet to 
be transferred can be determined by reading this 
register. When restoring transfer context prior to 
issuing a Resume command, the HD shall 
restore the previously saved block count.0x0000: 
stop count0x0001: 1 block0x0002: 2 
blocks...0xFFFF: 65535 blocks 


TR BLK SIZE [15] R/W | 1'hO Transfer block size bit [12]. This bit is added to 
support 4 kb data block transfer. 


НТ DMA BUF SIZE | [14:12] | RW | S'hO Host DMA buffer size. To perform long DMA 
transfer, System Address register shall be 
updated at every system boundary during DMA 
transfer. These bits specify the size of 
contiguous buffer in the system memory. The 
DMA transfer shall wait at every boundary 
specified by these fields and the HC generates 
the DMA Interrupt to request the HD to update 
the System Address register. 

These bits shall be used when the DMA Support 
in the Capabilities register is set to 1 and this 
function is active when the DMA Enable in the 
Transfer Mode register is set to 1. 

000: 4 KB (detect A11 carry out) 

001: 8 KB (detect A11 carry out) 

010: 16 KB (detect A11 carry out) 
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TR BLK SIZE [11:0] 1280 


АВО 
Description: Argument 


7.15.6.2.3 


0x0008 Argument (reset 0x0000 0000) 


ммм чечет 5677310/5С87316 Device Specification | 


011: 32 KB (detect A11 carry out) 
100: 64 KB (detect A11 carry out) 
101: 128 KB (detect A11 carry out) 
110: 256 KB (detect A11 carry out) 


111: no limit, HC will not generate the DMA 
interrupt 


Transfer block size. This register specifies the 
block size for block data transfers for CMD17, 
CMD18, CMD24, CMD25, and CMD53. It can be 


accessed only if no transaction is executing (i.e., 
after a transaction has stopped). Read 
operations during transfer return an invalid value 
and write operations shall be ignored. 

0x0000: no data transfer 

0x0001: 1 byte 


0x0002: 2 bytes 


0x0200: 512 bytes 


ARGUMNET 


|996 | Argument (reset 0x0000_0000) wv À J — | ARGUMNET| 
| Be |зи | зо | 29 | 28 | 27 25 | 25 | 26 | 23 | 22 | 21 | 20 | 19 | v8 | 17 | 16 | 
жм - 


ARGUMENT [31:16] 


ARGUMENT [15:0] 


Туре 


| ARGUMENT é| 


7.15.6.2.4 TR MODE 


Field Name Type | Reset | Description 
Value 


[31:0] 32'h0 | Set command argument here ________| command | Set command argument here | here 


Description: Transfer mode and command 
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Transfer mode and command (reset 0х0000 0000) 
KNEREIEIEIEAEIESEREREIEREIEIESEAES 


CM 
DAT 
BOO 1. DI ae Res 
ТА | №. CMD INDEX CMD TYPE ed ND | RC. eve Ја dn 
Ск | воб SEL | CHK | CHK 
СЕМ | СЕМ 


— ВЕЛСА КЧ КАБЫК EORR ER ERE EN ECL 
ШЕШЕНЕП ЕЧ а spese Е Ен нын 


MUL BLK 
TB AUTO CMD E DMA 
Reserved ІК. ЕМ ЕМ 
М — SEL 


зз 


Field Мате Туре | Reset | Description 
Value 


BOOT ACK [31] RW 1'h0 Set to indicate the host whether card will send 
boot ack 
1'b1: send boot ack 
1'b0: not send boot ack 


CMD LINE BOOT [30] RW |160 Set to begin drive low cmd line and waiting to 
receive boot data block 
1'b1: Drive cmd line low 
1’b0: not drive cmd line 


CMD INDEX [29:24] | RW | 680 Command index, set to the command number 
(CMD0-63, ACMDO0-63) 


CMD TYPE [23:22] | RW | 20 Commend type. There are three types of special 
commands, Suspend, Resume and Abort. These 
bits shall bet set to 000 for all other commands. 
00: Normal 
01: Suspend 
10: Resume 
11: Abort 


DATA PRE SEL [21] RAV | 1710 Data present select 
0: no data present 
1: data present 
This bit is set to 1 to indicate that data is present 
and shall be transferred using the DAT line. It is 
set to 0 for the following: 

1. Commands using only CMD line (e.g., 

CMD52) 

2. Commands with no data transfer but using 
busy signal on DAT[0] line (R1b or R5b, 
e.g., CMD38) 

3. Resume Command 
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CMD IND CHK ЕМ [20] RAN Command index check enable 
0: disable 
1: enable 
If this bit is set to 1, the HC shall check the index 
field in the Response to see if it has the same 
value as the command index. If it is not, it is 
reported as a Command Index Error. If this bit is 
set to 0, the Index field is not checked. 

CMD CRC CHK EN |[19] RAN Command CRC check enable 
0: disable 
1: enable 
If this bit is set to 1, the HC shall check the CRC 
field in the Response. If an error is detected, it is 
reported as a Command CRC Error. If this bit is 
set to 0, the CRC field is not checked. 


| jn RW | тто ем 


RESP TYPE SEL [17:16] | RW | 270 Response type select 
00: no response 
01: response length 136 
10: response length 48 
11: response length 48, check Busy after 
response 


раа fw "ANNE 


External DMA enable 


0: Disable 

1: Enable 

Control the Input enable of clock SD_CLK, it's 
the invert logic. 

1: Disable 

0: Enable 

Control the Output enable of clock SD. CLK, it's 
the invert logic. 

1: Disable 

0: Enable 


MULT BLK SEL | Multiple/single block select 
0: single block 
1: multiple blocks 


DATA DIR SEL ! Data transfer direction select 
0: write (Host to Card) 
1: read (Card to Host) 


00: disable 

01: Auto CMD12 Enable 
10: Auto CMD23 Enable 
11: Reserved 
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1: Auto CMD12 Enable :Multiple block transfers 
for memory require CMD12 to stop the 
transaction. When this bit is set to 1, the HC shall 
issue CMD12 automatically when last block 
transfer is completed. The HD shall not set this 
bit to issue commands that do not require 

CMD12 to stop data transfer. 

2: Auto CMD23 Enable: 

When this bit field is set to 10b, the Host 
Controller issues a CMD23 automatically before 
issuing a command specified in the Command 
Register The Host Controller Version 3.00 and 
after shall support this function. The following 
conditions are required to use the AUTO CMD23. 
Auto CMD23 Supported 

A memory card that supports CMD23 

Only support non-DMA mode now 

Only when CMD18 or CMD25 is issued 

Auto CMD23 can be used with or without ADMA, 
By writing the Command register, the Host 
Controller issues a CMD23 first and then issues 
a command specified by the Command Index in 
Command register. If response errors of CMD23 
are detected, the second command is not issued. 
A СМО 23 error is indicated in the Auto CMD 
Error Status register. 


BLK CNT EN ! Block count enable 
0: disable 
1: enable 
This bit is used to enable the Block count 
register, which is only relevant for multiple block 
transfers. When this bit is 0, the Block Count 


register is disabled, which is useful in executing 
an infinite transfer. 


DMA enable 

0: disable 

1: enable 

DMA can be enabled only if DMA Support bit in 
the Capabilities register is set. If this bit is set to 
1, a DMA operation shall begin when the HD 


writes to the upper byte of Command register 
(0x000F). 


7.15.6.2.5 RESPONSE 
Description: Response 0, 1, 2, 3, 4, 5, 6, and 7 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


RESPONSE [31:16] 


ЕСІ С ЗЕ Е GEO ПИ ЗВ pe ЗВ ЗЕВСА 
ме _ — pu, 2. 


RESPONSE [15:0] 


| ОИ 
ПЕ С С С ОС ОС o o ОС |o ОС ОС P |o ОС С С 


0х0014 Response 2 and 3 (reset 0х0000 0000) RESP2&3 


| ei [зт зо | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | t9 | 18 | 17 | 16 
|wm| — мм ,/2%6 


RESPONSE [63:48] 


ШСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ru — s 


RESPONSE [95:80] 
tre | A KA е тт) 
СЛЕНЕНЕЯӘСК>ЛИЕНЕНЕНЕНЕНЕИНЕНЕНЕНИЕЯ 
ЕСШЕЛЕЛЕЛЕЛЕЛЕЛЕШЕНЕШЕНЕШЕЛЕН ЕЕЕ 
| Мате | RESPONSE [79:64] 
wl yg e 
ЛЕЙ, Ээ „4 ЕЗ ИЕЛ С Е ДСЗ БВ АИ ПЕ Е Es 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


RESPONSE [127:112] 


Ж Е та Е IC CO ER С ЗВ из =u 


RESPONSE [111:96] 


ПЗ С С С ОС ОС ОСЗ o ОС |o ОС ОС P ОС ОС С С 


Field Name Type | Reset | Description 
Value 


RESPONSE [127:0] 128'h0 | The following table describes the mapping of 
command responses from the SD Bus to this 
register for each response type. In the table, R[] 
refers to a bit range within the response data as 
transmitted on the SD Bus, and REP[] refers to а 
bit range within the Response register. 


7.15.6.2.6 BUF PRT 
Description: Buffer Data Port 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
ІГІГІ ве — 


BUF DATA 


ЕСЕ А АЕЗЕЯ ЕЕ ИЕ И RTT ЕЛ ЗВ ЕВЕ ВТ Е 


BUF DATA 


wi 
EYES. Sl RE EEE Ee ERAS 
ee ls i a 
Value 
through this 32-bit Data Port Register. 


7.15.6.2.7 PRES STATE 
Description: Present State 
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ШІИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕЕЛІКСЕ 


ы и “Ме 2 “зе 


| Туре | 


Reserved w = 7 Reserved 
EN E 


| Type | 


Field Мате Туре | Reset | Description 
Value 


sisa —— — (| 


DAT7 4 SIG LVL [28:25] 4'hf DAT [7:4] line signal level. This status is used to 
check DAT line level to recover from errors, and 
for debugging. This is especially useful in 
detecting the busy signal level from DAT [0]. 
[28]: for DAT[7] 

[27]: for DAT[6] 
[26]: for DAT[5] 
[25]: for DAT[4] 


CMD SIG LVL [24] 1'h1 CMD line signal level. This status is used to 
check CMD line level to recover from errors, and 
for debugging. 


DATS3 0 SIG LVL [23:20] 4'hf DAT [3:0] line signal level. This status is used to 
check DAT line level to recover from errors, and 
for debugging. This is especially useful in 
detecting the busy signal level from DAT [0]. 
[23]: for DAT[3] 

[22]: for DAT[2] 
[21]: for DAT[1] 
[20]: for DAT[0] 


|__________| пола | во [eno |Reseved — | 


BUF READ EN [11] 1'h0 Buffer read enable. This status is used for 
non-DMA read transfers. This read only flag 
indicates that valid data exists in the Host side 
buffer. If this bit 1$ 1, readable data exists in the 
buffer. A change of this bit from 1 to 0 occurs 
when all the block data is read from the buffer. A 
change of this bit from 0 to 1 occurs when all the 
block data is ready in the buffer and the Buffer 
Read Ready Interrupt is generated. 

0: read disable 
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Buffer write enable. This status is used for 
non-DMA write transfers. This write only flag 
indicates if space is available for write data. If this 
bit is 1, data can be written to the buffer. A 
change of this bit from 1 to 0 occurs when all the 
block data is written to the buffer. A change of this 
bit from 0 to 1 occurs when top of block data can 
be written to the buffer and the Buffer Write 
Ready Interrupt is generated. 


0: write disable 
1: write enable 


Read transfer active. This status is used for 
detecting completion of a read transfer. This bit is 
set to 1 for either of the following conditions: 


1. After the end bit of the read command 


2. When writing a 1 to continue Request in the 
Block Gap Control register to restart a read 
transfer 


This bit is cleared to 0 for either of the following 

conditions: 
1. When the last data block as specified by 
block length is transferred to the system. 


2. When all valid data blocks have been 
transferred to the system and no current 
block transfers are being sent as a result of 
the Stop at Block Gap Request set to 1. A 
transfer complete interrupt is generated 
when this bit changes to 0. 


0: no valid data 
1: transferring data 


Write transfer active. This status indicates a write 
transfer is active. If this bit is O, it means no valid 
write data exists in the HC. This bit is set in either 
of the following cases: 

1. After the end bit of the write com mand 

2. When writing a 1 to Continue Request in the 

Block Gap Control register to restart a write 
transfer 
This bit is cleared in either of the following cases: 

1. After getting the CRC status of the last data 
block as specified by the t ransfer count 
(Single or Multiple) 

2. After getting а CRC status of any block 
where data transmission is about to be 
stopped by a Stop at Block Gap Request. 

During a write transaction, a Block Gap Event 
interrupt is generated when this bit is changed to 0, 
as a result of the Stop at Block Gap Request being 
set. This status is useful for the HD in determining 
when to issue commands during write busy. 


0: no valid data 
1: transferring data 
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DAT LINE ACTIVE [2] 10 DAT line active. This bit indicates whether one of 
the DAT line on SD bus is in use. 
0: DAT line inactive 
1: DAT line active 


CMD INH DAT [1] 1'h0 Command inhibit (DAT) 
This status bit is generated if either the DAT Line 
Active or the Read Transfer Active is 1. If this bit 
is 0, it indicates the HC can issue the next SD 
command. Commands with busy signal belong to 
Command Inhibit (DAT) (е.д., R1b, R5b type). 
Changing from 1 to 0 generates a Transfer 
Complete interrupt in the Normal Interrupt status 
register.Note: The SD Host Driver can save 
registers in the range of 0x0000 ~ 0x000D for a 
suspend transaction after this bit has changed from 
1 to 0. 
0: can issue command that uses the DAT line 
1: cannot issue command that uses the DAT line 


CMD INH CMD 1'h0 Command inhibit (CMD) 
If this bit is 0, it indicates the CMD line is not in use 
and the HC can issue a SD command using the 
CMD line. This bit is set immediately after the 
Command register (0x000F) is written. This bit is 
cleared when the command response is received. 
Even if the Command Inhibit (DAT) is set to 1, 
Commands using only the CMD line can be issued 
if this bit is 0. Changing from 1 to 0 generates a 
Command complete interrupt in the Normal 
Interrupt Status register. If the HC cannot issue the 
command because of a command conflict error or 
because of Command Not Issued By Auto CMD12 
Error, this bit shall remain 1 and the Command 
Complete is not set. Status issuing Auto CMD12 is 
not read from this bit. 


7.15.6.2.8 SD CTRL1 
Description: SD Control Register1 
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ЯСНЕЕ E ЗДЕГЕН ЕЗЕР 


pus 
Reserved ono E Reserved a T 


| Туре | 


Неја Мате Туре | Reset | Description 
Value 


| |вел|но [smo |Reewed || 


WK ЕМ CRD REM [26] RAN | 10 Wakeup event enable оп SD card removal. 
This bit enables wakeup event via Card 
Removal assertion in the Normal Interrupt 
Status register. FN WUS (Wakeup Support) 
in CIS does not affect this bit. 
0: disable 
1: enable 


ҮК EN САР INS [25] RAN | 10 Wakeup event enable оп SD card insertion. 
This bit enables wakeup event via Card 
Insertion assertion in the Normal Interrupt 
Status register. FN WUS (Wakeup Support) 
in CIS does not affect this bit. 
0: disable 
1: enable 

WK EN CRD INT [24] RAN | 10 Wakeup event enable on SD card interrupt. 
This bit enables wakeup event via Card 
Interrupt assertion in the Normal Interrupt 
Status register. This bit can be set to 1 if 
FN. WUS (Wakeup Support) in CIS is set to 
1. 
0: disable 
1: enable 


| Дрз20/но |480 |Resmed | 


INT AT BLK GAP [19] RAN | 10 Interrupt at block gap. This bit is valid only in 
4-bit mode of the SDIO card and selects a 
sample point in the interrupt cycle. Setting to 
1 enables interrupt detection at the block gap 
for a multiple block transfer. If the SD card 
cannot signal an interrupt during a multiple 
block transfer, this bit should be set to 0. 
When the HD detects an SD card insertion, it 
shall set this bit according to the CCCR of 
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RD WAIT CTRL [18] RAN Read wait control. The read wait function is 
optional for SDIO cards. If the card supports 
read wait, set this bit to enable use of the 
read wait protocol to stop read data using 
DAT[2] line. Otherwise, the HC has to stop 
the SD clock to hold read data, which 
restricts commands generation. When the 
HD detects an SD card insertion, it shall set 
this bit according to the CCCR of the SDIO 
card. If the card does not support read wait, 
this bit shall never be set to 1 or DAT line 
conflict may occur. If this bit is set to 0, 
Suspend/Resume cannot be supported. 

0: disable read wait control 
1: enable read wait control 

CONT REQUEST [17] R/W Continue request. This bit is used to restart a 
transaction that was stopped using the Stop 
at Block Gap Request. To cancel stop at the 
block gap, set Stop at Block Gap Request to 
0 and set this bit to restart the transfer. 

The HC automatically clears this bit in either 
of the following cases: 
1. In the case of a read transaction, the 
DAT Line Active changes from 0 to 1 as 
a read transaction restarts 
. Inthe case of a write transaction, the 
Write transfer active changes from 0 to 1 
as the write transaction restarts 
Therefore it is not necessary for Host driver 
to set this bit to 0. If Stop at Block Gap 
Request is set to 1, any write to this bit is 
ignored. 
0: ignored 
1: restart 


STP AT BLK GAP REQ | [16] RAN | 1710 Stop at block gap request. This bit is used to 
stop executing a transaction at the next block 
gap for both DMA and non-DMA transfers. 
Until the transfer complete is set to 1, 
indicating a transfer completion, the HD shall 
leave this bit set to 1. Clearing both the Stop 
at Block Gap Request and Continue Request 
shall not cause the transaction to restart. 
Read Wait is used to stop the read 
transaction at the block gap. The HC shall 
honor Stop at Block Gap Request for write 
transfers, but for read transfers it requires 
that the SD card support Read Wait. 
Therefore the HD shall not set this bit during 
read transfers unless the SD card supports 
Read Wait and has set Read Wait Control to 
1. In case of write transfers in which the HD 
writes data to the Buffer Data Port register, 
the HD shall set this bit after all block data is 
written. If this bit is set to 1, the HD shall not 
write data to Buffer data port register. This bit 
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affects Read Transfer Active, Write Transfer 
Active, DAT line active and Command Inhibit 
(DAT) in the Present State register. 


0: transfer 


[Fst so [um nes — — — — 


SD8 MODE [5] R/W | 1'bO SD8 bit mode 
Extended Data Transfer Width 
This bit controls 8-bit bus width mode for 
embedded device. Support of this function 
is indicated in 8-bit Support for Embedded 
Device in the Capabilities register. If a 
device supports 8-bit bus mode, this bit 
may be set to 1. If this bit is 0, bus width is 
controller by Data Transfer Width in the 
Host Control 1 register. 
1: 8-bit Bus Width 
0: Bus Width is Selected by Data Transfer 
Width 


| [Me fro |290 [Reserved = (||| 


HI SPD EN [2] RAN | 10 High speed enable. This bit is optional. 
Before setting this bit, the HD shall check the 
High Speed Support in the Capabilities 
register. If this bit is set to O (default), the HC 
outputs CMD line and DAT line at the falling 
edge of the SD clock (up to 25 MHz). If this 
bit is set to 1, the HC outputs CMD line and 
DAT line at the rising edge of the SD clock 
(up to 50 MHz). 

0: normal speed mode 

1: high speed mode 

This bit is normally not used. Please set to 
1'b0. 


SD4B MODE RAN Data transfer width, SD1 or 504. This bit 
selects the data width of the HC. The HD 
shall select it to match the data width of the 
SD card. 

0: 1-bit mode 
1: 4-bit mode 


[5 [m e [mo mee — — — — — —] 


7.15.6.2.9 SD CTRL2 
Description: SD Control Register2 
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Reserved E Reserved DATA TIMEOUT ONT 


SDCLK FRQ SEL SDCLK FRQ 
.SEL да 


| Туре | ИЕЛЕ 


Field Мате Туре | Reset | Description 
Value 


[ajro [smo | Reserved р | 


HW_RST_CARD [27] RW | 101 Hardware reset for card 
1: Normal work 
0: card reset , should be set back to 1 
manually 


SW_RST_DAT [26] RAV | 170 Software reset for DAT line. Only part of data 
circuit is reset. DMA circuit is also reset. The 
following registers and bits are cleared by this 
bit: 

e Buffer Data Port Register: 
= Buffer is cleared and initialized. 
Present State register: 
Buffer Read Enable 
Buffer Write Enable 
Read Transfer Active 
Write Transfer Active 
DAT Line Active 
Command Inhibit (DAT) 
Block Gap Control register: 
m Continue Request 
m Stop At Block Gap Request 
Normal Interrupt Status register 
= Buffer Read Ready 
в Buffer Write Ready 
= Block Gap Event Transfer Complete 
0: work 
1: reset 


SW RST CMD [25] RAV | 170 Software reset for CMD line. Only part of 
command circuit is reset. The following 
registers and bits are cleared by this bit: 
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Present State register 

= Command Inhibit (CMD) 
Normal Interrupt Status register 
= Command Complete 


SW_RST_ALL [24] RAV | 170 Software reset for all. This reset affects the 
entire HC except for the card detection 
circuit. Register bits of type ROC, RW, 
RW1C, RWAC are cleared to 0. During its 
initialization, the HD shall set this bit to 1 to 
reset the HC. The HC shall reset this bit to 0 
when Capabilities registers are valid and the 
HD can read them. Additional use of 
Software Reset for АП may not affect the 
value of the Capabilities registers. If this bit is 
set to 1, the SD card shall reset itself and 
must be reinitialized by the HD. 

0: work 
1: reset 


|___________| аза Ro |480 [Reserved ~ > ||| 


DATA ТІМЕООТ СМТ [19:16] | RW | 480 Data timeout counter value. This value 

determines the interval by which DAT line 
timeouts are detected. Refer to the Data 
Timeout Error in the Error Interrupt Status 
register for information on factors that dictate 
timeout generation. Timeout clock frequency 
will be generated by dividing the base clock 
TMCLK by this value. When setting this 
register, prevent inadvertent timeout events 
by clearing the Data Timeout Error Status 
Enable (in the Error Interrupt Status Enable 
register). 
0000: TMCLK * 2^(13) 
0001: TMCLK * 2^(14) 
1110: TMCLK * 2^(27) 
1111: reserved 

SDCLK ЕНО SEL [15:8] | RW |8'hO 10-bit Divided Clock Mode 
The length of divider is extended to 10 bits 
and all divider values shall be supported. 

SD clock frequency select. This register is 
used to select the frequency of the SDCLK 
pin. The frequency is not programmed 
directly; rather this register holds the divisor 
of the Base Clock Frequency for SD clock 
in the Capabilities register. Only the following 
settings are allowed. 

0x00: base clock divided by 2(10-255 MHz) 
0x01: base clock divided by 4 

0x02: base clock divided by 6 

0x04: base clock divided by 10 
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0x08: base clock divided by 18 
0x10: base clock divided by 34 
0x20: base clock divided by 66 
0x40: base clock divided by 130 
0x80: base clock divided by 258 
N 1/[(N+1)*2] divided Clock 
Ox3FF 1/2048 Divided Clock 


Upper Bits of SDCLK Frequency Select 


Host Controller Version 3.00 shall support 
these bits to expand SDCLK Frequency 
Select to 10 —bit. Bit 07-06 is assigned to bit 
09-08 of clock divider in SDCLK FRQ SEL 


тю [so |mesewed NS 


SDCLK EN [2] RAW | 710 SD clock enable. The НС shall stop SDCLK 
when writing this bit to 0. SDCLK Frequency 
Select can be changed when this bit is O. 
Then, the HC shall maintain the same clock 
frequency until SDCLK is stopped (stop at 
SDCLK = 0). If the HC detects the No Card 
state, this bit shall be cleared. 
0: disable 
1: enable 


INT CLK STABLE [1] 1'h0 Internal clock stable. This bit is setto 1 when 
SD clock is stable after writing to Internal 
Clock Enable in this register to 1. The SD 
Host Driver shall wait to set SD Clock 
Enable until this bit is 1.Note: This is useful 
when using PLL for a clock oscillator that 
requires setup time. 
0: not ready 
1: ready 

ІМТ СІК ЕМ RAN | 10 Internal clock enable. This bit is зе о 0 when 
the HD is not using the HC or the HC awaits a 
wakeup event. The HC should stop its internal 
clock to go to the very low power state. Still, 
registers shall be able to be read and written. 
Clock starts to oscillate when this bit is set to 1. 
When clock oscillation is stable, the HC shall 
set Internal Clock Stable in this register to 1. 
This bit shall not affect card detection. 
0: stop 
1: oscillate 


7.15.6.2.10 INT ST 
Description: Normal and error interrupt status 
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Normal and error interrupt status (reset 0x0000_0000) 
BSW aE ЕЯ ЕЕ ЕЕ ДЕГЕГ ЕС 


ры aad VNDR_ERR_ST Reserved 


BUF 
ERR _АЕ | | 
“INT Reserved Reserved AD ТТЕ 
RDY | RDY 


ыса | es [no [rs [ти [on 


Note: 


Read-only status, write 1 to clear status: register bits indicate status when read, a set 
bit indicating a event may be cleared by writing 1, Writing O has no effect 


Field Name Type | Reset | Description 
Value 
VNDR ERR ST [31:29] | RW | 3'hO Vender specified error status. Additional status 
bits can be defined in this register by the 
vendor. 


TRGT RESP ERR [28] R/W- | 1'hO Target response error status. This occurs 
when detecting error in m hresp. 
0: no error 
1: error 


— ‘Маю |зто [Reseved | 


AUTO CMD12 ERR [24] RAN | 10 Auto CMD12 error. This occurs when detecting 
that one of the bits in Auto CMD12 Error 
Status register has changed from 0 to 1. This 
bit is set to 1 also when Auto CMD12 is not 
executed due to the previous command error. 
0: no error 
1: error 


CUR LMT. ERR [23] RAV | 170 Current limit error. By setting the SD Bus 
Power bit in the Power Control Register, the 
HC is requested to supply power for the SD 
Bus. If the HC supports the Current Limit 
Function, it can be protected from an illegal 
card by stopping power supply to the card in 
which case this bit indicates a failure status. 
Reading 1 means the HC is not supplying 
power to SD card due to some failure. Reading 
0 means that the HC is supplying power and 
no error has occurred. This bit shall always set 
to be 0, if the HC does not support this 
function. 
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0: no error 
1: power failure 


DATA END BIT ERR [22] RAV | 1710 Data end bit error. This occurs when detecting 
0 at the end bit position of read data which 
uses the DAT line or the end bit position of the 
CRC status. 

0: no error 
1: error 

DATA CRC ERR [21] RAN | 10 Data CRC error. This occurs when detecting 
CRC error when transferring read data which 
uses the DAT line or when detecting the Write 
СКС Status having a value of other than “010”. 
0: no error 
1: error 


DATA TIMEOUT ERR RAN | 1710 Data timeout error. This occurs when detecting 
one of the following timeout conditions. 
. Busy Timeout for R1b, R5b type 
. Busy Timeout after Write CRC status 
. Write CRC status Timeout 
. Read Data Timeout 
0: no error 
1: timeout 


CMD IND ERR RAN | 10 Command index error. This occurs if a 
Command Index error occurs in the Command 
Response. 
0: no error 
1: error 

CMD END BIT ERR [18] RAN | 10 Command end bit error. This occurs when 
detecting that the end bit of a command 
response is 0. 
0: no error 
1: end bit error generated 


CMD CRC ERROR [17] RAN | 10 Command САС error. Command СЕС Error is 
generated in two cases. 

1. Ifa response is returned and the 
Command Timeout Error is set to 0, this 
bit is зе to 1 when detecting a CRC 
error in the command response 

. The HC detects a CMD line conflict by 
monitoring the CMD line when a 
command is issued. If the HC drives the 
CMD line to 1 level, but detects 0 level 
on the CMD line at the next SDCLK 
edge, then the HC shall abort the 
command (stop driving CMD line) and 
set this bit to 1. The Command Timeout 
Error shall also be set to 1 to distinguish 
CMD line conflict. 

0: no error 
1: CRC error generated 
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СМО TIMEOUT ERR [16] RAN Command timeout error. This occurs only if the 
no response is returned within 64 SDCLK 
cycles from the end bit of the command. If the 
HC detects a CMD line conflict, in which case 
Command CRC Error shall also be set. This 
bit shall be set without waiting for 64 SDCLK 
cycles because the command will be aborted 
by the HC. 

0: no error 
1: timeout 


ERR INT [15] Vender specified error status. Additional status 
bits can be defined in this register by the 
vendor. 


Тю |ето | песма NU 


CARD INT RAN | 10 Card interrupt. Writing this bit to 1 does not 
clear this bit. It is cleared by resetting the SD 
card interrupt factor. In 1-bit mode, the HC 
shall detect the Card Interrupt without SD 
Clock to support wakeup. In 4-bit mode, the 
card interrupt signal is sampled during the 
interrupt cycle, so there are some sample 
delays between the interrupt signal from the 
card and the interrupt to the Host system. 
When this status has been set and the HD 
needs to start this interrupt service, Card 
Interrupt Status Enable in the Normal Interrupt 
Status register shall be set to 0 in order to 
clear the card interrupt statuses latched in the 
HC and stop driving the Host System. After 
completion of the card interrupt service (the 
reset factor in the SD card and the interrupt 
signal may not be asserted), set Card Interrupt 
Status Enable to 1 and start sampling the 
interrupt signal again. 

0: no card interrupt 
1: card interrupt generated 


|. |4 |RO |2 [Reseved | 


BUF READ RDY [5] RAV | 170 Buffer read ready. This status is set if the 
Buffer Read Enable changes from 0 to 1. 
0: not ready to read buffer 
1: ready to read buffer 

BUF WRITE RDY [4] RAN Buffer write ready. This status is set if the 
Buffer Write Enable changes from 0 to 1. 
0: not ready to write buffer 
1: ready to write buffer 

DMA INT [3] RAN DMA interrupt. This status is set if the HC 
detects the Host DMA Buffer Boundary in the 
Block Size register. 
0: no DMA interrupt 
1: DMA interrupt generated 


BLK GAP EVENT [2] RAW | 1'hO Block gap event. If the Stop at Block Gap 
Request in the Block Gap Control Register is 
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set, this bit is set. 


Read Transaction: This bit is set at the falling 
edge of the DAT Line Active Status (when the 
transaction is stopped at SD Bus timing. The 

Read Wait must be supported in order to use 
this function). 


Write Transaction: This bit is set at the falling 
edge of Write Transfer Active Status (after 
getting CRC status at SD Bus timing). 


0: no block gap event 
1: transaction stopped at block gap 


TR COMPLETE Transfer complete. This bit is set when a 
read/write transaction is completed. 


Read Transaction: This bit is set at the falling 
edge of Read Transfer Active Status. There 
are two cases in which the Interrupt is 
generated. The first is when a data transfer is 
completed as specified by data length (after 
the last data has been read to the Host 
System). The second is when data has 
stopped at the block gap and completed the 
data transfer by setting the Stop at Block Gap 
Request in the Block Gap Control register 
(after valid data has been read to the Host 
System). 


Write Transaction: This bit is set at the falling 


edge of the DAT Line Active Status. There are 
two cases in which the Interrupt is generated. 
The first is when the last data is written to the 
card as specified by data length and Busy 
signal is released. The second is when data 
transfers are stopped at the block gap by 
setting Stop at Block Gap Request in the Block 
Gap Control register and data transfers 
completed (after valid data is written to the SD 
card and the busy signal is released). 


Note: Transfer Complete has higher priority 
than Data Timeout Error. If both bits are set to 
1, the data transfer can be considered 
complete. 

0: no data transfer complete 


1: data transfer complete 


CMD COMPLETE Command complete. This bit is set when 
getting the end bit of the command response 
(except auto CMD12 and auto CMD23). 
Note: Command Timeout Error has higher 
priority than Command Complete. If both are 
set to 1, it can be considered that the response 
was not received correctly. 
0: no command complete 


1: command complete 


7.15.6.2.11 INT ST ЕМ 
Description: Normal and error interrupt status enable 
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Normal and error interrupt status enable (reset 
0x0000 0000) INT SEZEN 


ЕСИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЙ 


-~ VNDR_ERR_ST_EN Reserved 


s= | o pee [Ee s [s [n [ке [е ене [ж [n 


ы Е 


ыу ш ONDDO 


Field Name Type | Reset | Description 
Value 


УМОВ ERR ST EN [31:29] | RW | S'hO Vender specified error signal enable 
0: masked 
1: enabled 


0x0034 


TRGT RESP ERR EN [28] R/W | thO Target response error signal enable 
0: masked 
1: enabled 


О yi ajo [se eem 


AUTO_CMD12_ERR_EN [24] R/W | 10 Auto CMD12 error signal enable 
0: masked 
1: enabled 
[23] 


CUR LMT ERR EN 


R/W Current limit error signal enable 
0: masked 
1: enabled 

DATA END BIT ERR EN R/W Data end bit error signal enable 
0: masked 
1: enabled 

DATA_CRC_ERR_EN R/W | 10 Data CRC error signal enable 

0: masked 
1: enabled 


DATA TIMEOUT ERR EN R/W | 10 Data timeout error signal enable 
0: masked 
1: enabled 

CMD IND ERR EN [19] R/W | 10 Command index error signal enable 
0: masked 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1049 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(СЗ SPREADTRUM | SC7731G/SC8731G Device Specification 
—rn 


CMD END ВІТ ERR ЕМ | [18] R/W | 1710 Command end bit error signal enable 
0: masked 
1: enabled 

CMD CRC ERROR EN [17] R/W | 10 Command СЕС error signal enable 
0: masked 
1: enabled 

CMD TIMEOUT ERR EN | [16] R/W | 10 Command timeout error signal enable 
0: masked 
1: enabled 


[ees [so [me [meme — — — 


CARD INT EN RAN | 10 Card interrupt signal enable 
0: masked 
1: enabled 


7% 


BUF READ RDY EN [5] КЕШЕ ho Buffer read ready signal enable 
0: masked 
1: enabled 
BUF_WRITE_RDY_EN [4] Buffer write ready signal enable 
0: masked 
1: enabled 
DMA_INT_EN 
BLK GAP. EVENT. EN 
TR COMPLETE EN 
CMD COMPLETE. EN == 


7.15.6.2.12 ІМТ SIG ЕМ 
Description: Normal and error interrupt signal enable 


DMA interrupt signal enable 
0: masked 
1: enabled 


Block gap event signal enable 
0: masked 
1: enabled 


Transfer complete signal enable 
0: masked 
1: enabled 


Command complete signal enable 
0: masked 
1: enabled 
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Normal and error interrupt signal enable (reset 
0x0000 0000) INT SIG EN 


ЕСИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЙ 


| VNDR_ERR_ST_EN Reserved 


s= | ир юке [ке [е ене [ж [n 


ы Е 


ыу ш ONDDO 


Field Name Type | Reset | Description 
Value 


УМОВ ERR ST EN [31:29] | RW | S'hO Vender specified error signal enable 
0: masked 
1: enabled 


0x0038 


TRGT RESP ERR EN [28] R/W | thO Target response error signal enable 
0: masked 
1: enabled 


О yi ajo [se eem 


AUTO_CMD12_ERR_EN [24] R/W | 10 Auto CMD12 error signal enable 
0: masked 
1: enabled 
[23] 


CUR LMT ERR EN 


R/W Current limit error signal enable 
0: masked 
1: enabled 

DATA END BIT ERR EN R/W Data end bit error signal enable 
0: masked 
1: enabled 

DATA_CRC_ERR_EN R/W | 10 Data CRC error signal enable 

0: masked 
1: enabled 


DATA TIMEOUT ERR EN R/W | 10 Data timeout error signal enable 
0: masked 
1: enabled 

CMD IND ERR EN [19] R/W | 10 Command index error signal enable 
0: masked 
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CMD END ВІТ ERR ЕМ | [18] R/W | 1710 Command end bit error signal enable 
0: masked 
1: enabled 

CMD CRC ERROR EN [17] R/W | 10 Command СЕС error signal enable 
0: masked 
1: enabled 

CMD TIMEOUT ERR EN | [16] R/W | 10 Command timeout error signal enable 
0: masked 
1: enabled 


[ees [so [me [meme — — — 


CARD INT EN RAN | 10 Card interrupt signal enable 
0: masked 
1: enabled 


7% 


BUF READ RDY EN [5] КЕШЕ ho Buffer read ready signal enable 
0: masked 
1: enabled 
BUF_WRITE_RDY_EN [4] Buffer write ready signal enable 
0: masked 
1: enabled 
DMA_INT_EN 
BLK GAP. EVENT. EN 
TR COMPLETE EN 
CMD COMPLETE. EN == 


7.15.6.2.13 SD СТАЗ 
Description: Host controller 3 and Auto CMD12 error status 


DMA interrupt signal enable 
0: masked 
1: enabled 


Block gap event signal enable 
0: masked 
1: enabled 


Transfer complete signal enable 
0: masked 
1: enabled 


Command complete signal enable 
0: masked 
1: enabled 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1052 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(СЗ SPREADTRUM SC7731G/SC8731G Device Specification 
0x003C SD Control 3 and АСМО error status (reset 0х0000 0000) 


Reserved UHS MODE 


- — —H- 


| Туре | 


Field Мате Туре | Reset | Description 
Value 


PRESET VAL EN [31] RW |160 Preset Value Enable 
As the operating SDCLK frequency and ИО 
driver strength depend on the Host System 
implementation. It is difficult to determine 
these parameters in the Standard Host driver. 
When Preset Value Enalbe is set, automatic 
SDCLK frequency generation and driver 
strength selection is performed without 
considering system specific conditions. This 
bit enables the functions defined in the Preset 
Value Registers. 


[mismo | о see ——  — 


m— RE RW |360 UHS Mode Select 
This field is used to select one of UHS-I mode 
and effective when 1.8V Signaling Enable is 
set to 1. 
If Preset Value Enable in the SD CTRL3 
register is set to 1, Host controller sets 
SDCLK Frequency Select,Clock Generator 
Select in the Clock Control register according 
to Preset Value registers. In this case, one of 
preset value registers is selected by this field. 
Host Driver needs to reset SD Clock Enalbe 
before changing this field to avoid generating 
clock glitch. After setting this field, Host Driver 
sets SD Clock Enable again. 
3'b000: SDR12 
3'b001: SDR25 
3'b010: SDR50 
3'b011: SDR104 
3'b100: DDR50 
Others : Reserved 
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CMD NOT ERR [7] 1'h0 Command not issued error. Setting this bit to 
1 means CMD_wo_DAT is not executed due 
to an Auto CMD12 error ([4:1]) in this register. 
0: no error 
1: not issued 


65) [по |20 [Reseed | 


IND ERR [4] 1'h0 Auto CMD12 index error. This occurs if the 
Command Index error occurs in response to 
a command. 
0: no error 
1: error 

END БІТ ERR [3] 1'h0 Auto CMD12 end bit error. This occurs when 
detecting that the end bit of command 
response is 0. 
0: no error 
1: end bit error generated 


САС ERR Auto CMD12 CRC error. This occurs when 
detecting a CRC error in the command 
response. 

0: no error 
1: CRC error generated 

TIMEOUT ERR Auto CMD12 timeout error. This occurs if the 
no response is returned within 64 SDCLK 
cycles from the end bit of the command. If 
this bit is set to 1, the other error status bits 
([4:2]) are meaningless. 

0: no error 
1: timeout 


ACMD12 NOT EXEC Auto CMD12 Not Executed 


If memory multiple block data transfer is not 
started due to command error. This bit is not 
Set because it is not necessary to issue auto 
cmd12. Setting this bit to 1 means the Host 
Controller cannot issue auto cmd12 to stop 
memory multiple block data transfer due to 
some error. If this bit is set to 1. Other error 
status bits are meaningless. 


7.15.6.2.14 CAP 
Description: Capabilities 
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КЕЗ ЅРРЕАОТВШМ' 


SC7731G/SC8731G Device Specification 


Елен — es ns 0x02e1 ти 


ASY T SUS 
SLOT TYPE | NC. PR 
— ES 


| Туре | 


| 20 | 19 | 18 | 17 | 16 | 
HIG 
S ADM | 88IT | МАХ BLK_S 
PEE A2_ | -SU IZE 
а | sup | P 


EXERERER _ mo ЕШ Е _ 
ШІНЕЛЕЛКЛЕЛЕЛЕЛЕНЕНЕЛЕНЕНЕНЕЛЕНЕНЕН 


мМ. BASE CLK FRQ 


| Туре | 


Field Мате Туре | Reset 
haO | 
SLOT ТҮРЕ [31:30] 2600 | Slot Туре 
2600: Removable Card Slot 


TIMEOUT CLK FRQ 


ewe (У | 


Asynchronous Interrupt Support 
1’bO0:Asynchronous Interrupt Not Supported 


64BIT SYS SUP [28] 160 64 bit System Bus Support 
1'bO 64 bit С — Виз Not Support 


ПИ 2202820 


V30 


SUSP RES 


| Reserved | | 


Voltage support 1.8 V. 
0: 1.8 V not supported 
1: 1.8 V supported 


Voltage support 3.0 V. 
0: 3.0 V not supported 
1: 3.0 V supported 


Voltage support 3.3 V. 
0: 3.3 V not supported 
1: 3.3 V supported 


Suspend/resume support. This bit indicates 
whether the HC supports Suspend/Resume 
function. If this bit is 0, the Suspend and 
Resume mechanism is not supported and the 
HD shall not issue either Suspend/Resume 
command. 


0: not supported 
1: supported 
DMA support. This bit indicates whether the 


HC is capable of using DMA to transfer data 
between system memory and the HC directly. 


0: DMA not supported 
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HIGH SPEED [21] High speed support. This bit indicates whether 
the HC and the Host System support High 
Speed mode and they can supply SD Clock 
frequency from 25 MHz to 50 MHz. 
0: high speed not supported 
t: |^ ТА speed supported 


ADMA2 Support E 1'b0 ADMA2 e 

160: ADMA2 is not supported 
8BIT SUP [18] 1’b1 8-bit Support for Device 

1'b1: 8-bit Bus Width Supported 


MAX_BLK_SIZE [17:16] 2h01 | This value indicates the maximum block size 
that the HD can read and write to the buffer in 
the HC. The buffer shall transfer this block 
size without wait cycles. 

00: 512 bytes 

01: 1024 bytes 
10: 2048 bytes 
11: 4096 bytes 


BASE CLK FRQ [15:8] 670 This value indicates the base (maximum) 
clock frequency for the SD clock. The unit is 
MHz. If the real frequency is 16.5 MHz, a 
larger value shall be set, i.e., 010001b (17 
MHz) because the HD uses this value to 
calculate the clock divider value and it shall 
not exceed the upper limit of the SD clock 
frequency. The supported range is 10 to 63 
MHz. If these bits are all 0, the Host System 
has to get information via another method. 
0: get information via another method 
(Registry Entry) 

1:1 MHz 
2:2 MHz 
FF: 255 MHz 


TIMEOUT CLK UNIT [7] Thi This bit shows the unit of base clock 
frequency used to detect Data Timeout Error. 


[m m [me mem — — — — — — 


TIMEOUT CLK FRQ [5:0] 6'h0 This bit shows the base clock frequency used 
to detect Data Timeout Error. 
0: get information via another method 
1:1 MHz 
2: 2 MHz 
63: 63 MHz 
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7.15.6.2.15 CAP2 
Description: Capabilities 2 


[moo [борзые иной БЕНЕН БЕН) 
ШІИЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
мапе | = — 


Reserved 


DDR | SDR | SDR 
Reserved 50. 104. 50. 
SUP | SUP | SUP 


ею» 
[Reset] о | о | о | о | о | о | о | о |• oo м 


Field Name Type | Reset | Description 
Value 


а [so [zw 
DDR50 SUP [2] 1'b1 DDR50 Support 
1'b0: DDR50 is Supported 
SDR104 SUP [1] 1'b1 SDR104 Support 
160: SDR104 is Supported 
SDR50 SUP 1'b1 SDR50 Support 
1'b0: SDR50 is Supported 


7.15.6.2.16 MAX CUR CAP 
Description: Maximum current capabilities 


Lm [и [о [o [2e [or [25 [25 | [ж [22 | n [9 | e e| v [ 1. 
ГІ e] 


Reserved MAX CUR V18 


Type 


ИЕР S —  - д PÀ) 
СЯ —  ——GBENEREREBERERERES 
upo ЕТЕУ e ЕТ ВЕ IE EOS REOR 


MAX CUR V30 MAX CUR V33 


о CC у -“ _- 
а ЈИ НИ РИС И Е Е ДЕА С БИ Е ВВ ПИ 


Неја Мате Type | Reset | Description 

Value 
mmm [se ава 
MAX CUR V18 [23:16] | RO |8hO | Maximum current for 1.8 V. 
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SEMEN А soooascsno pss sens _ 
[| 8 get information via another method | 


MAX_CUR_V30 [15:8] 810 Maximum current for 3.0 М. 
0: get information via another method 


MAX CUR V33 [7:0] 8'h0 Maximum current for 3.3 V. 
0: get information via another method 


7.15.6.2.17 FRC_EVT 
Description: Force event register 


Force event regiseter(reset 0x0000_0000) FRC_EVT 
| Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


s 


Field Name Type | Reset | Description 
Value 


FRC EVT CMD DAT END | [22] WO | T'h0 Force Event for Data End Bit Error 
1: Interrupt is generated 
0: No Interrupt 


FRC EVT. CMD DAT CRC | [21] Force Event for Data CRC Error 
1: Interrupt is generated 
0: No Interrupt 


Force Event for Data Timeout Error 
1: Interrupt is generated 
0: No Interrupt 


FRC EVT CMD IND [19] WO ТО Force Event for Command Index Error 
1: Interrupt is generated 
0: No Interrupt 

FRC EVT CMD END [18] Force Event for Command End Bit Error 


1: Interrupt is generated 
0: No Interrupt 
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FRC EVT CMD DAT TOUT 
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FRC EVT CMD CRC [17] WO ТО Force Event for Command СЕС Error 
1: Interrupt is generated 
0: No Interrupt 
FRC EVT CMD TOUT [16] WO Tho Force Event for Command Time Out Error 
1: Interrupt is generated 
0: No Interrupt 


Ию feno |Reewed — | 


FRC EVT ACMD12 [7] WO | 1’hO Force Event for Command Not Issued By 
Auto CMD 12 Error 
1: Interrupt is generated 
0: No Interrupt 


|____________5] |Ro feno [Reseved | 


FRC ЕУТ ACMD IND [4] WO Tho Force Event for Auto CMD Index Error 
1: Interrupt is generated 
0: No Interrupt 
ТО 


FRC EVT ACMD END [3] WO , Force Event for Auto CMD End Bit Error 
1: Interrupt is generated 
0: No Interrupt 


FRC EVT ACMD CRC Í Force Event for Auto CMD Timeout Error 
1: Interrupt is generated 
0: No Interrupt 


FRC EVT ACMD TOUT , Force Event for Auto CMD Timeout Error 


1: Interrupt is generated 
0: No Interrupt 


FRC EVT ACMD NEXEC З Force Event for Auto СМО 12 Not Executed 
1: Interrupt is generated 
0: No Interrupt 


7.15.6.2.18 РВЕ VAL DEF 
Description: Preset Value Registers for Initialization and Default Speed 
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ЕСИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


сік 
рну лыр Reserved SDCLK FREQ DEF 


SDCLK FREQ INI 


| Туре | 


Field Мате Type | Reset | Description 
Value 


DRC STR DEF [31:30] I NEM Drive | Drive Strength Select Value (Reserved) | | Drive Strength Select Value (Reserved) | Value (Reserved) 
CLK GEN DEF 2. Clock Generator Select Value (Reserved) 


SDCLK FREQ DEF = 6] 1070 | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK Frequency 
Select in the Clock Control Register is 
described by a host system. 


DRC STR INI [15:14] Ro |8h0 | Drive Strength Select Value (Reserved) 
ам јао [э 
CLK GEN INI [10] IRO |тто | Clock Generator Select Value (Reserved) 


SDCLK FREQ INI 100 | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK Frequency 
Select in the Clock Control Register is 
described by a host system. 


7.15.6.2.19 PRE VAL HIGH 
Description: Preset Value Registers for SDR 12 and High Speed 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1060 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


ӨБЕЗШІШІ | $C7731G/SC8731G Device Specification 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


- Ки | _— 


е ee —— w 
ШЕЛЕНЕНЕЛЕЗЕНЕНИЯКЛЕЖЕЛЕМЕЖЛЕНЕМЕНЕЯ 
ЕСЕН ЕИЗЕМЕЛЕЛЕЛЕЯЛЕШЕЛЕЛЕНЕЖЕШЕЖЕШЕЖЕН 


сік 
DRY = Ан Reserved SDCLK FREQ HIGH 
= 


| Туре | 


== [е Теше — 
Value 

[onc этн som агза о опо | Dive потай Select Value Reseved) — | 

О СЕ [RO [so јама — — 

го бм som [рр [во [то | Clock Generator Select value (Reserved) | 


SDCLK FREQ SDHR12 [25:16] 10'h0 | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK Frequency 
Select in the Clock Control Register is 
described by a host system. 


DRC STR HIGH [15:14] |во feno | Drive Strength Select Value (Reserved) 
ОИ СЕЛИ зъо 
CLK GEN HIGH [10] [RO |o | Clock Generator Select Value (Reserved) 


SDCLK FREQ HIGH 10'h0 | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK Frequency 
Select in the Clock Control Register is 
described by a host system. 


7.15.6.2.20 PRE VAL SDR50 
Description: Preset Value Registers for SDR 50 and SDR25 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1061 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


EA SPREADTRUM | SC7731G/SC8731G Device Specification 


ЕСИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


DRV STR S 


И Z 
LE КИ ЕК ЖЕ В | А Пра а RC ИЕГИ ШИ ШИЕ И 
asua ii e= S= Е 4 


DRV_STR_S 


Ш2Л у к у. м жм ЖЕНЕ 
LE EARS Е Е В Е Е ВЕ ЛЕЛИН 4. U Е 


= e perO -- 
Value 

[onc этя sons [irao | RO |2по | Drive Sirenin Select Value (нозема __| 

[ валю [so [Reseed — 

[ск сем sons — [р] [но [rm _| Cock Generator Select Value (Reserved) — 


SDCLK FREQ SDR50 [25:16] 1010 | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK Frequency 
Select in the Clock Control Register is 
described by a host system. 


DRC STR SDR25 [15:14] Ro |8h0 | Drive Strength Select Value (Reserved) 
PS feme [sm 
CLK GEN SDR25 [10] |во |o | Clock Generator Select Value (Reserved) 


SDCLK FREQ SDR25 10'h0 | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK Frequency 
Select in the Clock Control Register is 
described by a host system. 


7.15.6.2.21 PRE VAL DDR50 
Description: Preset Value Registers for DDR 50 and SDR104 
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ЕСЕИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 


DRV STR D 


LIEGE к л. GOES 
ШЕЛЕНЕМЕНЛЕЗЕНЕНИЯКЛЕЖЕЛЕМЕЖЕНЕМЕНЕЗ 
ЕСЕ ПЗЕЛЕЛЕЛЕЛЕЛЕШЕЛЕЛЕНЕЛЕШЕЖЕШЕЖЕН 


DRV STR S 
- = — 


БОССС ee С жм ЖЕНЕ 
LE EARS ERE EAE SEERA ERE AA U Е 


= e perO -- 
Value 

[onc этя ромео [атай[но |2по | Drive зтепо Select value esened) | | 

[ валю [so [Reseed б 

[ок бен pone — |F [но |1%0 _| Cock Generator Select Value (Reserved) — 


SDCLK FREQ DDR50 [25:16] 1010 | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK Frequency 
Select in the Clock Control Register is 
described by a host system. 


DRC STR SDR104 [15:14] Ro |8h0 | Drive Strength Select Value (Reserved) 
ам бо [sm 
СІК СЕМ SDR104 [10] |во |o | Clock Generator Select Value (Reserved) 


SDCLK FREQ SDR104 10'h0 | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK Frequency 
Select in the Clock Control Register is 
described by a host system. 


7.15.6.2[.22 СІК WR DL 
Description: data write clock delay line 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 


Reserved 


CLK WR DL 


ші 
Pe и 
m |o [s [° [° II 


Field Name Type | Reset | Description 
Value 
x | [no [zw 
CLK WR_DL (60) [nw |7n3 | Write clock delay line set 


7.15.6.2.23 СІК ВЮ POS DL 
Description: posedge data read clock delay line 


Cm [w[Tw]o»[o [2 [5 |» | e] o | [м [o] e| e| v [л] 


Reserved 


CLK RD POS DL 


Name 
Pe [08 0] ОИ 
С o С С СО С [o |o [e [5 | 


Field Name Type | Reset | Description 
Value 
Т [een [mo [zo 
СІК RD. POS DL [60] |RW |7h5 | Posedge read clock delay line set 


7.15.6.2.24 СІК RD NEG DL 
Description: negedge data read clock delay line 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 


Reserved 


CLK RD NEG DL 


ші 
| ООО ОИ 
m С С С С ОС [o |o [e [° | 


Field Name Type | Reset | Description 
Value 
лю [zw 
CLK RD NEG DL (60) [nw |7h5 | Negedge read clock delay line set 


7.15.6.2.25 CLK RD SEL 
Description: clk read sel 


Lm [sp s [2 [2 [2 [25 | s | o [ m | | о | s [e [зт 8 


Reserved 


ES 
PA et — ——— 


Reserved 


Type 


Field Name Type | Reset | Description 
Value 
[ [sw [no [sm 
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7.15.6.2.26 SLT INT ST 
Description: Slot interrupt status and version number 


Slot interrupt status and version number (reset 
0x00FC 0х0000_0000) SLT INT ST 


| BR | at | зо | 29 | 20 [27 | 26 | 25 | 26 | 23 | 22 | 21 | 20 | 19 | t8 | 17 | 16 | 


VNDR VER NO SPEC VER NO 


Reserved SLT INT 


Field Name Type | Reset | Description 
Value 
VNDR VER NO [31:24] 8'h0 This status is reserved for the vendor version 
number. The HD should not use this status. 


SPEC VER NO [23:16] 810 This status indicates the Host Controller Spec 
Version. The upper and lower 4 bits indicate 
the version. 

02 SD Host Specification Version 3.04 
01 SD Host Specification Version 2.0 
00: SD Host Specification version 1.0 
Others: reserved 


sr [Reseved O S 


SLT_INT [7:0] 8'h0 These status bits indicate the logical OR of 
Interrupt signal and Wakeup signal for each 
slot. A maximum of 8 slots can be defined. If 
one interrupt signal is associated with multiple 
slots, the HD can know which interrupt is 
generated by reading these status bits. By a 
power-on reset or by Software Reset for All, 
the Interrupt signal shall be deasserted and 
this status shall read 0. 

[0]: slot 1 
[1]: slot 2 


7.16  Efuse 


Base Addr Range Addr Map Description 


0x4024_0000 - 0x4024_FFFF UID-Efuse (64KB) 
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7.16.1 


7.16.2 


7.16.3 


7.16.4 


7.16.4.1 


V0.2 


Overview 

The electrical fuse is a type of non-volatile memory fabricated in standard CMOS 
logic process. This electrical fuse macro is widely used in chip ID, memory 
redundancy, security code, configuration setting, and feature selection, etc. 

The efuse controller generates necessary timing and relative control interface to 
software. 

This efuse controller is designed for 32*32 bits electrical fuses, support TSMC HPM 
28nm product ог“ TEF28HPM32X32HD18. PHRM". 

It should be noticed that in 28nm efuse product, the programming power supply is 
1.8v, and the static power supply is 0.9у 


Features 

ө Support TSMC 28пт HPM efuse prduct of "TEF28HPM32X32HD18 PHRM" 

ө Support SMIC 28nm efuse series of “S283NPSLLEFUSE_PIPO_<24‘N>B’. 

e Support double-bit implementation or not, software can select the methodology. 


When use double-bit, 512bits efuse are visiable for software, when not use double-bit, 

all 1024 bits can be controlled by software. 

Not support redundancy+ECC. Not support redundancy bits related read/write mode. 

For TSMC efuse product, support margin A READ1 mode. 

Implemented an external 1.8v VDDQ power switch outside efuse macro, when efuse 

is not used, except to change efuse to power down mode, this power switch should 

also be shutdown to protect  efuse from un-intended programming. 

e  SW-friendly programming interface, each time 32 bits can be programmed or read 

e  Build-in programming protect logic, each time before programming controller will first 
read current efuse memory value and then decide whether programming is needed 

Ф  Build-in programming check logic, can read and check the memory data after each 
programming 

e Build-in self-test logic(bist) , can be triggered by ATE tester 

e Support controller clock scaling, the controller clock can be divided from source clock. 
So the controller clock will be less dependant on source clock. 

ө Support self-protected mechanism, when efuse is in РОМ or read mode, efuse 
controller will not respond to any software control --- except for soft-reset---until it 
finished its work. 


Signal Description 


Function Description 


Block Diagram 


The efuse controller is composed of a register sets and a state-machine. The register 
sets is controlled by PBUS protocol and it will send read, PGM and others commands 
to state-machine. The finite-state-machine(FSM) is responsible for generating 
specified related read or write timing according to products' requirement. It also 
includes a bist logic for fast 


verifying the efuse memory's contents and also for ATE test. 
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VDDQ:1.8V VDD:0.9V 


clk_div 


Registers 


031700 


efs vdd оп 


Figure 7-42 Efuse controller block diagram 
7.16.4.2 Efuse Macro architecture 
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VDD VQPS 


PD Power Switch PS 


A3~A0 


CSB — | 
STROBE — 
PGENB —- Decoder 

RWL == 
RSB — і 


Electrical Fuse Array 


/О- бепзе Register of 
Decoder x > Amplifier RIR 


1Əpo5əp-X 


LOAD A4 A97A5 МВ (031700 RF3^RFO 
Figure 7-43 efuse memory architecture 
7.16.4.3 Memory, Clock and Reset 


There аге two clocks and its related resets:: PCLK/PRESETn and сік efs/rst efs. 
PCLK/PRESETn is used to control efuse reigisters, the other one are used for efuse controller timing 
generation. 


сік efs is the controller clock and its clock should be 26Mhz or less around. 
7.16.5 Control Registers 


7.16.5.1 Memory map 
ARM base address : 
Offset = 
ime m o | 


0x0000 EFUSE_DATA_RD Data read from efuse memory 
0x0004 EFUSE DATA WR Data to be write to efuse memory 


0х0008 | EFUSE BLOCK INDEX t л ш, 


0x000C | EFUSE MODE СТА! Mode control of efuse memory 
0x0010 EFUSE CFGO Misc configuration word 0 
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„зе ЗИ 


0x0030 EFUSE BLK FLAGO CLR To clear EFUSE BLK FLAGO 
0х0034 EFUSE BLK FLAG1 CLR To clear EFUSE ВІК FLAG! 


0x0040 EFUSE MAGIC NUMBER Magic number to protect efuse from 
un-intentionally programming 

0x0044 EFUSE STROBE LOW WIDTH | stroble signal low width counter 

0x0048 EFUSE DEB CTRL EFUSE debug control registers 


7.16.5.1.1 EFUSE DATA RD 
Description: Data read from efuse memory 


0x0000 Data read from efuse memory(Reset 0x0000 0000) EFUSE DATA RD 


ES EOE ER ВЕ eee ES REL EEG ПЦ 
[Name |r 


EFUSE DATA RD 


EFUSE DATA RD 


Type 


Field Name Type | Reset | Description 
Value 


EFUSE DATA RD [31:0] 32'hO | Efuse read data, 
If SW use efuse controller to send a read 
command to efuse memory, the return 
value will store here. 


7.16.5.1.2 EFUSE DATA WR 
Description: Data to be write to efuse memory 
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Cm Гэ Гэ |а ае а а [sov [n [o] »| e] [пе 


EFUSE DATA WR 


Ж ЛЕ ДЕГ IRR GIESSEN ЕЛ 


EFUSE DATA WR 


ч 
= o С С С ОС ОС ОСЗ ОСЗ ОС ОС o o ОС ОС С С 


Field Name Type | Reset | Description 
Value 


EFUSE DATA WR [31:0] RW 3210 | Efuse data to be write. 
If SW want to program the efuse memory, 
the data to be programmed will write to 
this register before SW issue a PGM 
command 


7.16.5.1.3 EFUSE BLOCK INDEX 
Description: block index for read, program. 


0x0008 block index for read, program. (Reset 0х0000 0000) а o, 


ИОИЕЛЕЛЕЛЕЗЕЛЕЗЕЛЕЛСИЕЗЕЛЕЛЕЛЕЛЕЛЕЛ 


Reserved 


Reserved READ WRITE INDEX 


Name 
a 0] m 
mes E Ee Ee ES E ER ER С С ОС ОС TT D С 


Field Name Type | Reset | Description 
Value 
READ WRITE INDEX [4:0] The efuse memory block index to be read 
or write. 


| jers [по [270 [Reserved S 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1071 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


EP SPREADTRUM | SC7731G/SC8731G Device Specification 


7.16.5.1.4 EFUSE MODE CTRL 
Description: Mode control of efuse memory 


0х000С Mode control of efuse memory (Reset 0х0000 0000) EFUSE MODE CTRL 


| ew [st ioo | 29 | 20 | 27 | 26 | 25 | 24 | zs | 22 | 21 | 20 | 19 |18 | iT |16, 


Reserved 


E 


s 
| Туре | 
A с г T ER M 


Field Name Type | Reset | Description 
Value 

EFUSE PG START RW 1'h0 Write 1 to this bit start А PGM mode(array 
PGM mode). This bit is self-clear, read this 
bit will always get 0 

EFUSE RD START [1] RW Write 1 to this bit start A READ 
mode(array read mode). This bit is 
self-clear, read this bit will always get 0 

EFUSE STANDBY START [2] RW | 10 Write 1 to this bit will make efuse went to 
standby mode, This bit is self-clear, read 
this bit will always get 0 


PO Bra [nw ИЕТ ИБ ООО 
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7.16.5.1.5 EFUSE CFGO 
Description: Misc configuration word 0 


Lm [sro | 2] 2 [2 [2 [25 [ [0 22 [и [ | s [ e | v [ 8. 


RUE 
PG VD _ 
МЕ E Reserved EFS TYPE 
N A 


moos ы 
КЕ 
а | а з а и о е а о е о а 


Reserved TPGM TIME CNT 


Type 


Field Name Type | Reset | Description 
Value 


TPGM TIME CNT RW | 91140 | СІК efuse Cycle counter, if set n, the 
Tpgm time will last for (n+1) clk efuse 
cycle, only when PGM EN-1 can write 
this field, in general case, DON'T change 
this field value. 


[me [mo [se [жие —  — — 


EFS TYPE [17:16] | RW | 2'h0 00: tsmc efuse 
01: smic efuse 
1x: reserved 


mus [ию fe 


— — в 1hO VDDQ power switch K1, to safely control 
this power switch, please refer to chapter 
7.16.6.4. 

EFS VDDQ K2 ON [29] RW VDDQ power switch K2, to safely control 
this power switch, please refer to chapter 
7.16.6.4. 


EFS VDD ON [30] Set this bit will open 0.9у static power 
supply for efuse memory, before any 
operation towards to efuse memory this 
bit have to set to 1. Once this bit is 
cleared, the efuse will go to power down 
mode. 


|РаМЕМ_________| ЕМ Only зе this bit can SW write register field 
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of "TPGM TIME С\Т” and start РОМ 
mode 


(this bit used to protect software 
unexpectedly programmed efuse 
memory) 


7.16.5.1.6 EFUSE CFG1 
Description: Misc configuration word1 


Misc configuration word 1(Reset 0x0000_0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


EN EN EN EN EN EN EN EN EN EN EN EN EN EN EN EN 
пе | | а | ви | ви | пи | ви | ти | та | ви | ви | ви | w | и | ти | ви | ви 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЕЕЛЕЛЕЛЕНЕНЕЕЕЕЕН 


ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ 
пе | | а | ви | ви | ви | ни | таг | "ти | ви ви | пи | пи Ган | ти | ми | ви“ 


Неја Мате Туре | Reset | Description 
Value 


BLK31 AUTO TEST. EN [31] RW | Th0 If set this bit, when each time SW program 
efuse memory block31, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK31 ERR FLAG" will set 
Attention : this block is only visiable when 
DOUBLE ВІТ DISABLE-1 

BLK30 AUTO TEST EN [30] RW | Th0 If set this bit, when each time SW program 
efuse memory block30, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK30 ERR FLAG" will set. 
Attention : this block is only visiable when 
DOUBLE БІТ DISABLE-1 


BLK29 AUTO TEST EN [29] RW | 170 If set this bit, when each time SW program 
efuse memory block29, the controller will 
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Е automatically read its value and compare 


with write value. If not match, the flag bit of 
"MEM BLK29 ERR FLAG" will set. 


Attention : this block is only visiable when 
DOUBLE БІТ DISABLE-1 


If set this bit, when each time SW program 
efuse memory block28, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK28 ERR FLAG" will set 


BLK28 AUTO TEST EN [28] 


BLK27 AUTO TEST EN [27] 
BLK26 AUTO TEST EN [26] 


= 


= 
= 


If set this bit, when each time SW program 
efuse memory block27, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
“MEM_BLK127_ERR_FLAG’ will set. 


Attention : this block is only visiable when 
DOUBLE_BIT_DISABLE=1 


If set this bit, when each time SW program 
efuse memory block26, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK126 ERR FLAG" will set. 


Attention : this block is only visiable when 
DOUBLE BIT DISABLE-1 


If set this bit, when each time SW program 
efuse memory block25, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
“МЕМ BLK25 ERR FLAG" will set 


2 
Е 


__| 8 52 c" 3 _ 


BLK25 AUTO TEST EN [25] 


BLK24 AUTO TEST EN [24] 
BLK23 AUTO TEST EN [23] 


BLK22 AUTO TEST EN [22] 


If set this bit, when each time SW program 
efuse memory block24, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
“МЕМ BLK24 ERR FLAG" will set. 


Attention : this block is only visiable when 
DOUBLE БІТ DISABLE-1 


If set this bit, when each time SW program 
efuse memory block23, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
“МЕМ BLK23 ERR FLAG" will set. 


Attention : this block is only visiable when 
DOUBLE ВІТ DISABLE-1 


If set this bit, when each time SW program 
efuse memory block22, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK22 ERR FLAG" will set. 


Attention : this block is only visiable when 
DOUBLE ВІТ DISABLE-1 


BLK21 AUTO TEST EN [21] RW | 170 If set this bit, when each time SW program 
efuse memory block21, the controller will 
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automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK21 ERR FLAG" will set. 


Attention : this block is only visiable when 
DOUBLE БІТ DISABLE-1 


BLK20 AUTO TEST EN і If set this bit, when each time SW program 
efuse memory block20, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK20 ERR FLAG" will set. 


Attention : this block is only visiable when 
DOUBLE БІТ DISABLE-1 


BLK19 AUTO TEST EN ! If set this bit, when each time SW program 
efuse memory block19, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK19 ERR FLAG" will set 


BLK18 AUTO TEST EN ! If set this bit, when each time SW program 
efuse memory block18, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK18 ERR FLAG" will set. 


Attention : this block is only visiable when 
DOUBLE BIT DISABLE-1 


BLK17 AUTO TEST EN i If set this bit, when each time SW program 
efuse memory block17, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
“MEM_BLK17_ERR_FLAG’ will set. 


Attention : this block is only visiable when 
DOUBLE ВІТ DISABLE-1 


BLK16 AUTO TEST EN | If set this bit, when each time SW program 
efuse memory block16, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK16 ERR FLAG" will set. 


Attention : this block is only visiable when 
DOUBLE ВІТ DISABLE-1 


BLK15 AUTO TEST EN 1 If set this bit, when each time SW program 
efuse memory block15, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK15 ERR FLAG" will set. 


BLK14 AUTO TEST EN | If set this bit, when each time SW program 
efuse memory block14, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK14 ERR FLAG" will set 


BLK13 AUTO TEST EN | If set this bit, when each time SW program 
efuse memory block13, the controller will 
automatically read its value and compare 
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with write value. If not match, the flag bit of 
“МЕМ BLK13 ERR FLAG" will set 

BLK12 AUTO TEST EN [12] RW If set this bit, when each time SW program 
efuse memory block12, the controller will 
automatically read its value and compare 


with write value. If not match, the flag bit of 
“МЕМ BLK12 ERR FLAG" will set 


BLK11 AUTO TEST EN If set this bit, when each time SW program 
efuse memory block1 1, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 


“МЕМ BLK11 ERR FLAG" will set 


BLK10 AUTO TEST EN If set this bit, when each time SW program 
efuse memory block10, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 


"MEM BLK10 ERR FLAG" will set 


BLK9 AUTO TEST EN If set this bit, when each time SW program 
efuse memory block9, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 


"MEM BLK9 ERR FLAG" will set 


BLK8 AUTO TEST EN If set this bit, when each time SW program 
efuse memory block8, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 


“МЕМ BLK8 ERR FLAG" will set 


BLK7 AUTO TEST EN If set this bit, when each time SW program 
efuse memory block7, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 


"MEM BLK7 ERR FLAG" will set 


ВІК6 AUTO TEST EN If set this bit, when each time SW program 
efuse memory block6, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 


"MEM BLK6 ERR FLAG" will set 


BLK5 AUTO TEST. EN If set this bit, when each time SW program 
efuse memory block5, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 


"MEM BLK5 ERR FLAG" will set 


BLK4 AUTO TEST EN If set this bit, when each time SW program 
efuse memory block4, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 


"MEM BLK4 ERR FLAG" will set 


BLK3 AUTO TEST EN If set this bit, when each time SW program 
efuse memory block3, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 


"MEM ВІКЗ ERR FLAG" will set 


If set this bit, when each time SW program 


BLK2 |BLK2 AUTO TEST EN | TEST EN 
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efuse memory block2, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK2 ERR FLAG" will set 


BLK1 AUTO TEST EN If set this bit, when each time SW program 
efuse memory block1, the controller will 
automatically read its value and compare 


with write value. If not match, the flag bit of 
"MEM BLK1 ERR FLAG" will set 


BLKO AUTO TEST EN If set this bit, when each time SW program 
efuse memory Моско, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLKO ERR FLAG" will set 


7.16.5.1.7 EFUSE STATUS 
Description: Efuse controller internal status 


| Bit (зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Reserved 


м 
Peset "О АЗ О О НИ СИ О | о | | о о | ОКЗ 9 15] 
EET Е Е Е О TE Е КЕ а Е Е 5 ЕЕ а ЕЗ 


on 
Reserved 
UsY 


| туре | DE м 
L3 — — —" à— 0 oana 


Field Name Type | Reset | Description 
Value 
PGM BUSY ris “1” indicate efuse memory in programming 
mode 


READ BUSY їй [Ro [ао | “1” indicate efuse memory in read mode 


STANDBY BUSY НИ “1” indicate efuse memory іп standby 
mode 
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7.16.5.1.8 EFUSE ВЕК FLAGO 
Description: Flags for each block,word 0 


0x0024 Flags for each block,word 0 (Reset 0x0000 0000) EFUSE BLK FLAGO 


| в | зи | 3o | 29 | 2 | 27 | 26 | 25 | 20 | 23 | 22 | 21 | 20 | 9 ^ 16 | 17 | 16 | 


ЕОС И О S Е а асады ВИ ОА ЕЕ шаа 
АЙ ОИ ВЕН Е ИЕ ЕО Е ЕВ Е РЕ 5 Е 
cenge СИ e ЕШ ППИ ECCE ESSERI И 


A E E И ика В С И СА С 8 
са Е ЕСС Е Е Е Е Е Е В СВЕ ПАЯ 


Field Name Type | Reset | Description 
Value 
BLKO PROT FLAG ТЋО If the SW send а PGM command to 
memory Біоск0, and the controller found 
this memory block need to be 
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protected(which means the highest bit is 
1), this bit will set to 1 


BLK1 PROT FLAG | If the SW send а PGM command to 
memory block1, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK2 PROT FLAG | If the SW send а PGM command to 
memory block2, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK3 PROT FLAG í If the SW send a PGM command to 
memory block3, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK4 PROT FLAG | If the SW send а PGM command to 
memory block4, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK5 PROT FLAG у If the SW send а PGM command to 
memory block5, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK6 PROT FLAG | If the SW send а PGM command to 
memory block6, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK7 PROT FLAG | If the SW send а PGM command to 
memory block7, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK8 PROT FLAG { If the SW send а PGM command to 
memory block8, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK9 PROT FLAG | If the SW send а PGM command to 
memory block9, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK10 PROT FLAG у If the SW send а PGM command to 
memory block10, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK11 PROT. FLAG [11] [Ro [ío | ç the SW send а PGM command to 
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memory block11, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block12, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block13, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block14, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block15, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block16, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block17, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block18, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block19, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block20, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block21, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK12 PROT FLAG 


BLK13 PROT FLAG 


BLK14 PROT FLAG 


BLK15 PROT FLAG 


BLK16 PROT FLAG 


BLK17. PROT FLAG 


BLK18 PROT FLAG 


BLK19 PROT. FLAG 


BLK20 PROT FLAG 


BLK21 PROT FLAG 
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BLK22 PROT FLAG If the SW send a PGM command to 
memory block22, and the controller found 
this memory block need to be 
protected(which means the highest bit is 


1), this bit will set to 1 


If the SW send a PGM command to 
memory block23, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block24, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block25, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block26, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block27, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block28, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block29, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block30,nd the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block31, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK23 PROT FLAG 


BLK24 PROT FLAG 


BLK25 PROT FLAG 


BLK26 PROT FLAG 


BLK27 PROT FLAG 


BLK28 PROT FLAG 


BLK29 PROT FLAG 


BLK30. PROT FLAG 


BLK31 PROT FLAG 
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Description: Flags for each block,word 1 


0x0028 


Flags for each block,word 1(Reset 0x0000 0000) 


EFUSE BLK FLAG1 


31 | so | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


BLK BLK 
31 30 


ВІК 
29 


ВІК 
28 


ВІК 
27 


ВІК ВІК ВІК ВЕК BLK BLK BLK BLK BLK BLK BLK 
26 25 24 23 22 21 20 19 18 17 16 


ERR | ERR 
FL FL 


ERR 
FL 


ERR 
FL 


ERR 
FL 


ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR 
FL FL FL FL FL FL FL FL FL FL FL 


BLK 
14 


BLK 
13 


BLK 
12 


BLK 
11 


ERR 
FL 


ERR 
FL 


ERR 
FL 


ERR 
FL 


AG 


AG 


AG 


AG 


Field Name Type | Reset | Description 
Value 
BLKO ERR FLAG 1'hO 
controller compared the value read after 
PGM from the same block, and found the 
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two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


BLK1 ERR FLAG If BLK1 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


BLK2 ERR FLAG If BLK2 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 
BLK3 ERR FLAG If BLK3 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


BLK5 ERR FLAG If BLK5 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


BLK6 ERR FLAG If BLKG6 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


BLK7 ERR FLAG If BLK7 AUTO TEST EN is set, and 


BLK4 ERR FLAG lf BLK4 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


BLK8 ERR FLAG 1'h0 If BLK8 AUTO TEST EN is set, and 
controller compared the value read after 
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BLK9 ERR FLAG | 
BLK10 ERR FLAG | 
BLK11 ERR FLAG [11] 


BLK13 ERR FLAG [13] 
BLK14 ERR FLAG [14] 


BLK15 ERR FLAG [15] 


BLK12 ERR FLAG [12] К 


BLK16 ERR FLAG 
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PGM from the same block, and found the 

two value not match, this bit will set as an 

error flag. But if this block is protected, the 
PGM command in-fact not really send, so 

this bit will not set. 


If BLK9 AUTO TEST ENis set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK10 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK11 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK12 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK13 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK14 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 

this bit will not set. 


If BLK15 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK16 AUTO TEST EN is set, and 
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BLK17 ERR FLAG [17] 
BLK18 ERR FLAG [18] 
BLK19 ERR FLAG [19] 


controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK17 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK18 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK19 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 

this bit will not set. 


If BLK21 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


BLK21 ERR FLAG [21] 
BLK22 ERR FLAG [22] 
BLK23 ERR FLAG [23] 
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If BLK22 AUTO TEST ЕМ іѕ set, апа 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK23 AUTO TEST ENis set, and 
controller compared the value read after 
PGM from the same block, and found the 

two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


BLK20 ERR FLAG [20] If BLK20 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 
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BLK24 ERR FLAG j If BLK24 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

BLK25 ERR FLAG | If BLK25 AUTO TEST ENis set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

BLK26 ERR FLAG { If BLK26 AUTO TEST ЕМ іѕ set, and 
controller compared the value read after 
PGM from the same block, and found the 

two value not match, this bit will set as an 

error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

BLK27 ERR FLAG | If BLK27 AUTO TEST ЕМ іѕ set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


BLK28 ERR FLAG ! If BLK28 АЧТО_ТЕЗТ_ЕМ is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

BLK29 ERR FLAG ! If BLK29 АЧТО_ТЕЗТ_ЕМ is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

BLK30 ERR FLAG у If BLK30 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

BLK31 ERR FLAG і If BLK31_AUTO_TEST_EN is set, апа 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
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7.16.5.1.10 EFUSE БІК FLAGO CLR 
Description: To clear EFUSE BLK FLAGO 


0x0030 To clear EFUSE. ВІК FLAGO (Reset 0х0000 0000) ЕН 


| BR st 30 | 20 | 26 | 27 | 26 | 25 [24 | 23 | 22 | zt | 20 | 1е ^ 18) 17) 16 | 


В В В В В В В В В В В В В В В В 
ГН |" | ви | ви | ви | ни | ти | | ви | ви | ви | w | и | ти | и | ви“ 
ви | пој па | ај па | п | поје [в [т [в е а а [т [е] 


ВІК ВІК ВЕК BLK BLK BLK BLK BLK BLK BLK 
9P 8P ТР 6_Р БР 4_Р ЗР 2P 1P ОР 
ROT | ROT | ROT | ROT | ROT | ROT | ROT | ROT | ROT | ROT 

FL FL FL FL FL FL FL FL FL FL 
AG AG AG AG AG AG AG AG AG AG 
CLR | CLR | CLR | CLR | CLR | CLR | CLR | CLR | CLR | CLR 


R R R R R R 
[m |= [aw [ow | и | | | пи | пи | пи | пи | ви | пи | пи | ви | ви] 


Неја Мате Type | Reset | Description 
Value 
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ВІКО PROT FLAG CLR Write this bit “1” will clear flag bit 
“ВІКО PROT FLAG, this bit is 


self-clear, read this bit will always get 0 


g s = = = = s = = = = 2 = == = 


BLK1 РНОТ FLAG CLR 


— 
— 
.. 


Write this bit “1” will clear flag bit 
"BLK1 PROT ҒІАС”, this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK2 PROT ҒІАС”, this bit is 
self-clear, read this bit will always get 0 


Write this bit “1” will clear flag bit 
“BLK3_PROT_FLAG’, this bit is 
self-clear, read this bit will always get 0 


Write this bit “1” will clear flag bit 
“BLK4_PROT_FLAG’, this bit is 
self-clear, read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK5 PROT FLAG^, this bit is 
self-clear, read this bit will always get 0 


Write this bit "1" will clear flag bit 
"BLK6 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK7 PROT ҒІАС”, this bit is 
self-clear, read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK8 PROT ҒАС”, this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK9 PROT ҒІАС”, this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK10 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK11 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK12 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK13 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK14 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK15 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


1hO Write this bit *1" will clear flag bit 


BLK2 PROT FLAG CLR 


= 


= 
= 


ВЕКЗ PROT FLAG CLR 


BLK4 PROT FLAG CLR 


2 
= 


BLK5 PROT FLAG CLR 


2 
Е 


BLK6 PROT FLAG CLR 


z 


BLK7 PROT FLAG CLR 


z 


BLK8 PROT FLAG CLR 


BLK9 PROT FLAG CLR 


= 


BLK10 PROT FLAG CLR 


= 


BLK1í1 PROT FLAG. CLR 


2 
= 


BLK12 PROT FLAG CLR 


BLK13 PROT FLAG CLR 13] 


2 
= 


= 


ВІ К14 PROT FLAG CLR 14] 


BLK15 PROT FLAG CLR 


BLKií6 PROT FLAG CLR 


= 


15] 


RW 


= 


— — — — a — a 
-— м! сл 
— = 

— 


16] 
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"BLK16 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK17 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK18 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK19 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK20 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK21 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


= 
5 
о 


BLK17 PROT FLAG CLR 


= 


— © 
= 


— 
— 


BLK18 PROT FLAG CLR 


BLK19 PROT FLAG CLR 


= 


BLK20 PROT FLAG CLR 


2 
Е 


BLK21 PROT FLAG CLR 


2 
Е 


ВІ К22 PROT FLAG CLR 


z 


Write this bit “1” will clear flag bit 
"BLK22 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


BLK23 PROT FLAG CLR 


z 


Write this bit *1" will clear flag bit 
"BLK23 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK24 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK25 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK26 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK27 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK28 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK29 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK30 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK31 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


BLK24 PROT FLAG CLR 


BLK25 PROT FLAG CLR 


= 


BLK26 PROT FLAG CLR 


BLK27 PROT FLAG CLR 


2 
= 


BLK28 PROT FLAG CLR 


2 
Е 


ВІ. К29 PROT FLAG CLR 


z 


BLK30 PROT FLAG CLR 


z 
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ВІКЗ1 PROT FLAG CLR 
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7.16.5.1.11 EFUSE BLK FLAG1 CLR 
Description: To clear EFUSE ВІК FLAG! 


EFUSE BLK FLAG1 
CLR 


| Bw | 31 | 30 | 29 |29 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 


0х0034 To clear EFUSE_BLK_FLAG1 (Reset 0х0000 0000) 


пе | и | и | ви | пи | по | пи | ти | "ти | ви | ви | пи | ви | и | ти | ви | w 
ви | појма | ај па | и | поје | [т [в [в | [а а [т le 


BLK 
9E 
RR 
FLA 
G C 
LR 


LR LR LR LR LR LR LR LR LR 
пе | | и | ви | пи | пи | ви | таг А | ви | пи | ви Ган | ти | w | ви“ 


Неја Мате Туре | Reset | Description 
Value 
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ВІКО ERR FLAG CLR Write this bit “1” will clear flag bit 
“ВІКО ERR FLAG", this bit is self-clear, 


read this bit will always get 0 


Write this bit *1" will clear flag bit 
“BLK1_ERR_FLAG’, this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK2 ERR ҒІАС”, this bit is self-clear, 
read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK3 ERR ҒІАС”, this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK4 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK5 ERR ҒІАС”, this bit is self-clear, 
read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK6 ERR ҒІАС”, this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK7 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK8 ERR ҒІАС”, this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK9 ERR ҒІАС”, this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK10 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK11 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK12 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK13 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK14 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


1'hO Write this bit “1” will clear flag bit 
"BLK15 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


RW 1hO Write this bit *1" will clear flag bit 
"BLK16 ERR FLAG", this bit is self-clear, 


2 
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= = = 
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BLK5 ERR FLAG CLR 
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BLK6 ERR FLAG CLR 
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BLK7 ERR FLAG CLR 
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BLK8 ERR FLAG CLR 
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BLK9 ERR FLAG CLR 


BLK10 ERR FLAG CLR 
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BLK11 ERR FLAG CLR 
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BLK12 ERR. FLAG CLR 


BLK13 ERR FLAG CLR 13] 
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ВІК16 ERR FLAG CLR [16] 
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BLK17 ERR FLAG CLR 


BLK18 ERR FLAG CLR 


BLK19 ERR FLAG CLR 


BLK20 ERR FLAG CLR 


BLK21 ERR FLAG CLR 


BLK22 ERR FLAG CLR 


BLK23 ERR FLAG CLR 


BLK24 ERR FLAG CLR 


BLK25 ERR FLAG CLR 


BLK26 ERR FLAG CLR 


BLK27 ERR FLAG CLR 


BLK28 ERR FLAG CLR 


BLK29 ERR FLAG CLR 


BLK30 ERR FLAG CLR 


BLK81 ERR FLAG CLR 
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read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK17 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK18 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK19 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK20 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK21 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK22 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK23 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK24 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK25 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK26 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK27 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK28 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK29 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK30 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK31 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 
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7.16.5.1.12 EFUSE MAGIC NUMBER 
Description: | magic number to protect efuse from un-intentionally programming 


magic number to protect efuse from un-intentionally EFUSE MAGIC NUM 
programming (Reset 0x0000 0000) BER 


ЕП ЕКЕН Н esee eese И eee dee] 
CO 


EFUSE_DEB_MAGIC_NUMBER 


0x0040 


EFUSE_MAGIC_NUMBER 


м 


Field Name Type | Reset | Description 
Value 


EFUSE MAGIC NUMBER [15:0] | RW 16'hO. | Magic number, only when this field is 
0x8810, the Efuse programming 
command can be handle. 

So if SW want to program efuse 

memory, except open clocks and power, 

20ther conditions must be met : 

(1) РОМ EN =1; 

(2) EFUSE MAGIC. NUMBER = 
0x8810 

EFUSE DEB MAGIC. NUMBER | [31:16] | RW 16'h0 | Magic number, only when this field is 
0x6868, the EFUSE DEB CTRL 
register can be write. 


7.16.5.1.13 EFUSE STROBE LOW WIDTH 
Description:  stroble signal low width counter 
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EFUSE STROBE LO 
W. WIDTH 


| Bw [sr ioo | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Мате | РА 


0х0044 stroble signal low width counter (Reset 0x0000 001C) 


Reserved CLK EFS DIV 


Type 


Reserved EFUSE STROBE LOW WIDTH 


Field Name Type | Reset | Description 
Value 


EFUSE STROBE LOW WIDTH | [7:0] RW 8'h1C | This counter is used to control STROBE 
signal low level width in PGM mode, for 
TSMC and SMIC efuse memory, no 
extra requirement for this signal, but for 
UMC memory, the low level width should 
be larger than 1us. For 26Mhz efuse 
controller clock, by default, this width will 
be : 38.4*28 -1075пв > 1и. 


[mes [so [em авина 


CLK EFS DIV [23:16] | RW | 8'hO СІК efs divider, if this value is n, the 
frequency of controller will be divided by 
(n+1) from сік efs . 
In most case, this filed not need to 
change. 


Jnr [ew [Ree — — — — — 


7.16.5.1.14 EFUSE DEB CTRL 
Description: ЕҒОЅЕ debug control registers 
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Cm [и ||» 2 [ | [s s e [г n [тэ | e| v [те 
LIMEN RN 


Reserved 


- о 


| Туре | pe 
== Я О ая Биби ИИ, | 


Field Name Type | Reset | Description 
Value 


|. а | то [sono | Reserved S 


MARGIN MODE EN [1] RW | 1750 set this bit will enable margin mode for 
efuse read or write 


DOUBLE BIT DISABLE RW | 1’b0 set this bit will disable double bit. Then the 
whole 1024bits efuse memory will be 
visiable for software. But it's strongly 
recommended that don't set this bit except 
for debug purpose, because the yield will 
drop a lot with no-double bits 
implementation 


7.16.6 Application Notes 


7.16.6.1 Clock structure 


Before any operation towards efuse macro through efuse controller, you need set *efs eb" to open 
PCLK and clk efs. "efs eb"is a global control register and its address maybe different depends on 
the relative projects. 


Beforce any operation to efuse, make-sure the clk efs is 26mhz or less around 26Mhz. 


7.16.6.2 Efuse memory power supply 


As specification requires, efuse memory need two power supply : VDDQ @ 1.8V+/- 10% and VDD (2 
0.9V+/- 10%. 
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When EFS VDD ONis set , the 0.9v VDD power will open and efuse memory can be ready for 
programming or read 


For 1.8v programming power, usually there is a extra 1.8v power switch outside the efuse 
memory, which helps to avoid un-intended programming. So users need to open this external 
power switch first before any read or PGM operation. 


7.16.6.3 Efuse memory type 


This efuse controller support TSMC 28nm HPM efuse product of 


"TEF28HPM32X32HD18 РНКМ”, and SMIC 28nm efuse series of 
"S28NPSLLEFUSE PIPO 1024B", these two products have different read/write timing, 
software should change "EFS ТҮРЕ” to match the related product before any write or read 
operation. 


7.16.6.4 Efuse power switch control 


The following picture shows the efuse power switches. For VDD(0.9v) power, only one bit 


"EFS VDD ОМ?” is used to control this power switch, each time when EFS VDD ON changes, 
software should wait at least 1ms to let VDD become stable. 


For VDDQ(1.8v) power , to prevent the overshot of VDDQ, a extra power switch connected to 
ground are controlled by EFS VDDQ K2 ОМ”, software should follow these steps to open this 
power switch : 


(1) Clear EFS. VDDQ K2 ON to 0; (default is 1, shot to ground) 
(2) Wait 1ms; 
(3) Set EFS5. VDDQ КІ ON to 1; 
(4) Wait 1ms; 
Then the VDDQ power is stable, and efuse memory is ready for programming. 


To shutdown this power switch, it should do the opposite steps: 
(1) Clear EF. VDDQ Кі ON to 0; 


(2) Wait 1ms; 
(3) Set EF5. VDDQ K2 ON to 1; 
(4) Wait 1ms; 
EFS VDD ON 
VDD кеш 
(0.9у) 
efuse Memory 
EFS VDDQ КІ ON 
VDDQ ан 
(1.8\) м 
EFS VDDQ K2 ON 
Figure 7-44 efuse power switch 
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7.16.6.5 


Efuse operation mode 


SC7731G/SC8731G Device Specification 


There are totally 8 kinds of efuse operation mode, the definition of each mode is in the 
following table. But in this efuse controller, R PGM,R READ 4 Margin В READ1 modes are not 


supported since we didn't support "ЕСС+гедипдапсу". 


7.16.6.5.1 


V0.2 


Mode 


description 


Support or not 


А РСМ 


Array-PGM mode, 
used for efuse 
electrical 
programming 


Ү 


A-read 


Array-read 
mode,used for 
efuse memory 
reading. 


Margin A-read1 


This mode is similar 
like A-read mode, 
the different is the 
trip point. This mode 
is for ATE test, not 
for normal function 
use. 


R PGM 


Redundancy-PGM 
mode, for 
programming the 
efuse RIR table 


R READ 


Redundancy-read 
mode, if redundancy 
is used, this 
operation is needed 
before each PGM 
operation 


Margin R_READ1 


This mode is similar 
like R-read mode, 
the different is the 
trip point. This mode 
is for ATE test, not 
for normal function 
use. 


Standby 


Efuse macor 
standby mode. 


Power down 


The least current 
mode. 


Read mode timing sequence 


Take TSMC product for example : 


The timing diagram of A READ and А READ are show in the following figure. For 
Software, the different between A READ and A READ! depends on the bit setting of 
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"MARGIN MODE ЕМ”. But in general, don't set МАКСІМ MODE ЕМ-1 if not for 
debug or test purpose. 
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A READ Mode; Margin A READ? Mode 


— i Ту po Tee = 
РО % Tsun ғо cs Н [PD | 


STROBE 
LOAD 


RWL — _________ 
RSB 
031700 
ВЕЗ”ВЕО | 
Ғідиге 7-45 efuse memory read timing 


7.16.6.5.2 Programming mode(PGM) timing sequence 
Take TSMC product for example : 


In physical, each time only one bit is allowed to be programmed , which is in-fact an 
irreversible erase process from 1 to 0, efuse controller packaged such process and 
each time one work, that is 32 bits, can be programmed as your will. 


Attention : before efuse controller program a word to relative memory, it will previously 
read this memory value and if found the highest bit of this memory is 0, then the efuse 
PGM will abort and no data will write to this memory, this function is the system 
department's requirement. 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1099 of 1646 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


EP SPREADTRUM' SC7731G/SC8731G Device Specification 


A PGM Mode Y 
- SUP PD | | 
Tsup_po_ps 


PD 


STROBE 
LOAD 
RWL 
RSB 
Q31~Q0 
RF3~RFO 


COCHLEA 


Figure 7-46 efuse memory program timing 


7.16.6.5.3 Standby mode 


When CSB = 1, PENB =1 and VDDQ is floating or equal to Ov, the Efuse memory is in 
standby mode, standby mode is the idle mode without read and write. 


7.16.6.5.4 В PGM,R READ,Margin В READ1 mode 
As mentioned above, In this version, efuse controller not support these modes. 


7.16.6.5.5 Power-down mode 


When РО-1,Р5-0 and CSB-1, the efuse macro will go to power down mode. In this 
mode, the macro waste the least current. 


7.16.6.6 Programming notes 


7.16.6.6.1 Power on & Power off 


Before using efuse controller to send any command to efuse memory , SW need to open efuse power 
according to following steps : 


(1) set global control bit of “еїѕ eb" to open PCLK and СІК EFS. 

(2) set "EFS VDD ОМ”, to open power supply for VDD. 

(3) Wait at least 1ms. 

(4) Open 1.8у external power switch to enable 1.8v power for efuse. for TSMC product, 1.8v power is 
not need to open when efuse is in read mode. 
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after finished all operation to efuse memory , then "EFS VDD ON" and “ее eb" and external 1.8v 
power switch should be cleared for power saving 
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7.16.6.6.2 PGM flow 


— 


set global control bit of “ев eb" to open PCLK and СІК ЕР. 

Select the correct "EFUSE ТҮРЕ” according to the real efuse memory MACRO type. 

Set EF. VDD ОМ-1 to open VDD 0.9v power. Wait at least 1ms. 

Open VDDQ according the steps list in chapter 7.16.6.4. 

Write “PGM_EN’and "CLK EFUSE ЕМ” in "EFUSE СЕСО” register to enable РОМ 

mode. 

Write "EFUSE MAGIC NUMBER" as 0x8810 

write the value to be programmed to register EFUSE DATA WR" 

write the memory index to be programmed to register *^READ WRITE INDEX" 

write bit of “ЕҒОЅЕ PG START" in register "EFUSE MODE СТКІ” to 1 to start 

programming efuse memory 

(10)SW then polling the status of "PGM BUSY' in “ЕҒОЅЕ STATUS' register, if this bit 
cleared, the programming process finished 

(11)After РОМ finished, SW can read "BLKX PROT FLAG'" to know whether the previous 
programming succeed or not (X equal to the PGM INDEX value) 

(12)clear "PGM EN" in "EFUSE CFGO' register to prohibit un-expected programming 
command 

(13) shut down VDDQ according the steps list in chapter 7.16.6.4. 


№ 


— — — ~ ~ 
+ © 
~ > ~ lc 


сл 
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( 
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<= <> ~> ~ 


In most case, there is no need to change the TPGM TIME СМТ and the default value will бе 
OK 


7.16.6.6.3 Read flow 
After PGM , SW can read the efuse memory value according to the following steps: 


(1) set global control bit of *efs eb" to open PCLK апа СІК EFS. 

(2) Set EFS_VDD_ON=1_ to open VDD 0.9v power. Wait at least 1ms. 

(3) write “ЕҒОЅЕ РКО ТАРТ” in register “ЕҒОЅЕ МОРЕ СТКІ? to 1 to start reading 
process from efuse memory 

(4) polling bit of "READ BUSY” in “ЕҒОЅЕ ТАТО” register, after it cleared to zero, 
the read flow is finished and the return value is іп “EFUSE_DATA_RD” 


7.16.6.6.4 Standby flow 
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SW can set "EFUSE STANDBY START"' to let efuse macro go to standby status. After 
read/write done, the efuse controller can also control efuse macro go to this mode 
automatically. 


7.17 GPS 


Base Addr Range Addr Map Description 


0х21С0 0000 ~ 0x21CF_FFFF | GPS Control Register 


7.17.1 Overview 
The digital GPS/AGPS co-processor base-band that performs an exhaustive RF 
data processing, while keeping an accurate timing synchronization, with very low 
power consumption .Together with state-of-the-art (patented) location algorithms, 
achieves the best location in a highly disturbed environment. 


7.17.2 Features 
The following diagram described the GPS IP instantiation in top level : 


КеаПп 
Imagin 


TcxoClk 


Figure 1.1.2-1 GPS System block Diagram 


7.17.3 Module Interface 
The GPS's interfaces are listed in below. 
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Table 7-12 GPS Interface List 


was _ [oeme[wen[mesen —  . 
me [rper — 
man — | | r СООО 
тоок [| | | TCXO(RF system)clock 

° — [1 | s СТИ 
ЕСЕНИН ена 
АРВ Interface 

m — | i i em — 
pew ЕКЕНІ 00 
P | [e amam — 
mm ОС | ' [aro neste von 
Pn |1 | pwwo — 
мов | о [s Www — — - 


DMA Interface 


DMAReq 1 DMA burst request signal. Indicates that a 
buffer size of data is ready to be fetched. 
Active High/Low (Configurable), suggest High. 
Cleared with DMACIear. 

DMAClear 1 DMA Request Clear. 
Clears the DMAReq signal, after a buffer fetch 
is completed. 
Another DMAReq will be asserted only after the 
DMAClear is de-asserted, and another buffer is 
ready. 


Generic Interface 


RTCExpired 1 RTC counter expiration interrupt. When RTC 
timer reaches the pre-defined value, a pulse is 
output from the core. 

AGPSInt 1 Interrupt signal to SOC interrupt controller. 
Indicates that one of the enabled internal 
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interrupt sources occurred. 


1 Power Down Wakeup interrupt signal to SOC 
interrupt controller. 


GSM TS GSM timeslot clock. 
Base Station synchronization pulse. 


BSPulse 


Real time clock 
Active low reset signal for entire IP 


ScanMode Scan test mode. 
ScanMemMode Memory Scan mode. 


The GPS IP resides on AMBA APB bus within the system, and connected using 
standard 32 bits АРВ ИЕ. Configuration of the IP and reading the data are done 
via APB register addresses. The IP also requires several control signals (reset, 
DMA handshake, interrupts, scan, etc.) and clock signals (RTC, BS etc). Host 
interface and External interface include: 


; 
Р 


1 
1 


Host interface includes: 
e APB bus signals. 


e DMA signals (DMAReq and DMACIear), which meet the ААМтм ОМА 
protocol. 


Interrupt signals. 
1 Reset signal 


1 system clock 


Scan signals 


7.17.3.1 APB Interface 


Controlling the IP and reading the GPS data is done via APB with the following 
characteristics: 


e Standard АРВ 32 bits registers. 
€ Address window: 0х0 to Ox1FC; requires 9 bits (Dword access only). 


€ A base address (REG. BASE ADR)is set for the GPS IP. Register 
addresses in this document specify the offset from this base address. 


APB timings are compatible with the ARM AMBA specification. 


\0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1105 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EA SPREADTRUM SC7731G/SC8731G Device Specification 


7.17.3.2 DMA Interface 


The GPS IP DMA handshake complies to ARM's DMA protocol, and is 
synchronized to the IP SCIk. The ОМА protocol is described in the following figure: 


SCIk u | | | | | 
DüClear — 4$ “| абы 
DMAReq e 


(with a pending burst) 


DMAReq e 
= FAC. 


(without a pending b 


Figure 1.1.3-2 DMA protocol 


GPS IP handles the DMA interface with a 4-word burst mode, in a handshaking 
protocol. The DMA protocol flow is described below. 


1. If there are 4 new 32b words in the GPS IP data FIFO, it issues DMAHReq (with а 
configurable polarity). 


2. DMA completes the 4 words burst read and asserts DMAClear (active high). 


3. GPS IP detects DMAClear assertion and de-asserts DMAReq (with one cycle 
latency, even if there is new pending data to be read). 


4. ОМА de-asserts DMACIear. IP will not assert another DMAREQ until DMAClear 
is not de-asserted. 


5. Repeat 1-4 


7.17.3.3 Interrupts 


AGPSInt: The GPS IP has several internal interrupt sources, signaling GPS 
software regarding the state of the IP. When such an event occurs, the AGPSInt 
signal is asserted toward the SoC interrupt controller. The software will then 
handle the interrupt and clear the signal. The AGPSInt interrupt is therefore 
mandatory. The internal GPS interrupt sources are described in section 1.1.8.2. 
This interrupt is active high and level triggered, and will remain '1' until all enabled 
internal interrupts are cleared by the software. 


AGPSWakeup: This is an optional interrupt, used to support power management 
in implementations when GPS solution controls an RF front-end that doesn't have 
a power down pin directly connected to the IP. This interrupt, if connected, will 
indicate to the software that it should wake up the RF front-end so it would be 
prepared on time for next GPS operation. More about power management 
capabilities and its requirements in section 1.1.6. This interrupt is active high and 
level triggered, and will remain *1' until all cleared by the software. 
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RTC Expired: in case that the internal RTC mechanism is used (digital RTC 
clock is connected to the IP) this interrupt should be connected and will indicate 
that the RTC timer has expired (positive edge pulse). 


7.17.3.4 RF Interface 

The RF interface of the IP includes the GPS IF and the TCXO clock. These 
signals are the actual GPS IF information from RF front-end, where the TCXO is 
sampling the data into the IP. Some НЕ front-end solutions has a single bit IF 
(Real) and others also output an complex IF signal (Real and Imaginary 
components). In case complex IF is used both bits should be connected, and in 
case a single bit real data is used, the imaginary input port should be internally 
connected to 717. 

In order to allow correct IF sampling, timing of these signals must be kept 
according to the following table: 


Table 7.17.3-2 RF Interface AC Specification 


— sa 


Setup time for REALIN and 
IMAGEIN pins before 


rising/edge of TCXOCLK. 


Hold time for REALIN and 
IMAGEIN pins after rising edge 
of TCXOCLK. 


скс тсхо 


ТСХОСІК 


eo] 99 
| | 
REALIN/IMAGIN X X 
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Figure 1.1.3-3 RF Interface timing 


7.17.3.5 Other Clocks 


The IP supports additional timekeepers that come from various resources. These 
clocks are only optional and not connecting them will not affect the GPS 
performance. 


e BS Pulse - an optional synchronization pulse with Base Stations. 


e  GSM-an optional GSM timeslot clock. 


e RTC -an optional input for a digital RTC clock. This clock has internal timer 
in the IP and can evoke interrupt in a pre-defined time to be used by GPS 


software. 


7.17.4 Clock and Reset 


7.17.4.1 Reset 


The GPS IP has a single, active low, reset signal —MRSstN. This reset signal 
should be synchronous with the system clock SCIk. When active the entire IP is 
held in reset. Several other resets are generated inside the IP in order to optimize 
the power consumption. Some of them are in the SCIk domain and others are in 
other clock domains. In order to save power, any block that is not in use is held in 
reset. 

Each of the domains' reset generated by the IP logic (controlled by software) is 
synchronized to the specific clock domain to generate a synchronized reset, as 
demonstrated by the following diagram: 


NISUN 
ATIS 


BSPulse Sequential Logic 
(SClk domain) 


Тсхо Clock| 


RTC Clock 
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Figure 7-47RF Interface timing 


Notice that the whole reset scheme is bypassed during SCAN mode. In this mode 
all resets are directly connected to the main MRstN signal to allow connectivity to 
the scan chain. 


7.17.42 Clocks 
The IP has several external and asynchronous clocks inputs, which are described 
in section 2.3.3. The mechanisms that use these clocks (timers, trackers etc) are 
generating pulses and signals that are synchronized to the system clock domain, 
as demonstrated in the following diagram: 


Sequential Logic 


(6СІК domain) 


BSPulse 


Texo Clock 


RTC Clock 


Figure 1.1.4-2 RF Interface timing 


For example, the TCXO timer is counting TCXO ticks and keeps extremely 
accurate timing. The timer generates an expiration pulse when reaching a 
software-defined value. This pulse is used both by the hardware logic but also 
being synchronized to system clock to generate an internal interrupt source. 


7.17.5 Memory 
The following table summarizes the memories required for the GPS IP: 


Table 1.1.5-1 Memory Requirement 
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The CGX sat ram is a 64x32 SRAM which holds information of the satellites 
(16x4x32 addressed at 0x100-0x1FC).It is used by the GPS processing unit 
during snap operation, but can also be accessed by the SoC (via APB) in order to 
allow initialization of the values and read back for validation. Reading procedure 
however is not straight forward and described below: 


1. Write the 9 bits address of the RAM to АРВ address 0x90. Bt 32 of this 
address should be set to ‘1’ as read operation qualifier. 


2. Wait 4 system clocks 
3. Read the value from APB address 0x94. 


Example: № we wish to read register address 0x158 we should write value 
0х80000158 to address 0x90, wait and then we should read from 0x94. 


Notice that writing to the RAM (addresses 0x100—0x1 FC) is performed as regular 
АРВ write to these addresses. Rest of ВАМ$ are not accessible. 


7.17.6 Power Management 


When the external RF front-end doesn’t have such power down pin and requires 
software power mode control, the AGPSWakeup IP interrupt can help the 
software optimize power management, by indicating the software when to wakeup 
the RF before the GPS operation time. Such interval is required usually to allow 
RF recovery from power down mode to fully functional mode, and implemented 
using a dedicated counter that can be set for different intervals for multiple RF 
front-end support. This option is less optimal since the firmware is required for 
waking up the GPS ВЕ front-end, and in order to avoid 


insufficient wakeup delay due to software interrupt response latencies, the interval 


between RF front-end wakeup and actual snap is increased which cause higher 
power consumption. 


7177 X Function Description 
The following Figure depicts GPS blocks and internal architecture. The diagram 
contains the main signals and modules. Note that the blocks sizes are not to scale, 
and that some logic elements or I/Fs might be missing in order to simplify the 
diagram. 
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Figure 7-48 GPS IP Module Diagram 


The GPS IP top level is composed of four main parts: GPS Baseband, Timing 
Elements Block, Manager and Configuration Registers Block. 


7.17.7.1 Concept of Operation 


The GPS baseband IP operates using snapshot technology. The basic concept of 

SNAP technology is that the baseband receiver generates a snapshot (SNAP) of 

the GPS constellation and sends it to the host processor for further processing. 

The baseband processes the received satellite data using information that is 

programmed through the host processor, according to the current state of the 

GPS system. There are two major types of snapshots possible: raw SNAP and 

compressed SNAP: 

@ Raw SNAP : enables the host to perform a broad search for satellite signals 
in the SNAP data. Therefore, this mode is suitable for the satellite search 
step in acquisition mode. Raw SNAP is generated using the Signal Channel 
module. 

€ Compressed SNAP: requires more accurate data about satellites in view, in 
order for the baseband to perform satellite signal correlation. Compressed 
SNAP is used during tracking and navigation message download modes. 
Compressed SNAP is generated using the Enhanced Signal Channel 
module. 
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A SNAP is triggered by the host processor and executed by the baseband when a 
scheduled time point is reached. During normal system operation (Tracking 
mode), a SNAP is scheduled every 1 second. The TCXO Counter is responsible 
for the detection of the SNAP start time point, which is programmed by the 
processor. When a SNAP is triggered, the Manager module activates the Signal 
Channel module or Enhanced Signal Channel module, according to the current 
operating mode. Preliminary calculations are performed to prepare the baseband 
for performing the SNAP. Following these calculations, the actual SNAP data is 
processed within the Signal Channel module (or Enhanced Signal Channel 
module), and sent to the Data Buffers module. The Manager module then waits for 
a SNAP trigger again. The data, which is buffered into the Data Buffers module, is 
sent to the host processor via the APB bus using a DMA request mechanism. 


Figure 7-49 Data Mapping 


7.17.7.2 APB Interface 


The APB module is responsible for the AMBA APB interface of the IP. The APB 
protocol is complies with the ARM AMBA specifications. 


7.17.7.3 GPS Baseband 


The GPS baseband module is responsible for processing the raw IF data from RF 
front-end. It contains 4 sub-clocks that handle GPS acquisition and GPS tracking 
modes: 


The Data Sync block synchronizes the IF data from RF front-end from the 
accurate external TCXO clock to the system clock (ЗСК). 


€ The Signal Channel module processes the input IF signal and generates data 
for the raw SNAP. The module performs down conversion of the input IF 
signal to zero frequency and decimates the data in order to reduce the size of 
the snapshot and processing power required. 


€ The Enhanced Signal Channel performs additional processing of the Signal 
Channel output, in order to reduce the amount of processing on the host 
processor. This module is used when the system is in tracking mode. The 
module performs correlation of the received satellite signals. The correlated 
output is packed to a bit stream and sent to the host processor. This type of 
SNAP is referred to as a compressed SNAP. 


€ The data output from the GPS baseband block is sent using the Data Buffers 
block to the host via a 128x32. 


€ data buffer using the ARM DMA handshake protocol. 


7.17.7.4 GPS Timing Elements 


As described previously in this document, there are several timing mechanisms 
within the GPS IP. The main and most important timer is the TCXO counter. This 
timer is working non-stop and should receive the TCXO clock that samples the RF 
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from external pin at all times. The performance of the GPS IP core relies on this 
timer, and GPS snap shots are timed according to it. Therefore even when the IP 
is in power down mode, this timer continues to run (the only mandatory 
mechanism that should remain ON during power-down mode) and triggers a 
wakeup when a snap is about to occur. 


Other optional timing elements: 


@ RTC Timer: in case that the SoC digital RTC clock is connected to the IP, this 
timer can assist the GPS firmware keep an inaccurate time independently of 
the SoC resources (i.e. without reading the TOD of the system). 


Ф Base Station pulse tracking and GSM_TS: Тһе BSpulse and GSM_TS 
signals are used to synchronize with a cellular baseband, if they are available. 
The GSM_TS can be connected to an accurate clock/oscillator if it exists in 
the system (This signal is not GSM specific, it may be used with any cellular 
standard). The BS pulse signal can be connected to cellular baseband 
synchronization pulse output. 


7.17.8 Control Registers 


7.17.8.1 Memory map 


Offset NT 

0x038~0x03C CapturedTimer aS 
m | meme | — — 
em | == ООО 
ЕТТІ sm | _ 
ru r 
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Offset 


Description 
Address 


addresses 
mm | — aman | 
m ria 
m ООО ОИ 
ewe ООО ОИ 
m ООО О | 
мы | ыыы | 
rinn 
ЕСЕСІ ООО ОО 
one-one | méme БЕНЕН ООО 
жа д 
(0000-0006 ЕКТІ | 


0x100-0x13C SatNCOData (LSB) EE 


0х140-0х17С SatNCOData (MSB) ИНИ 
0x180~0x1BC SatGoldData АША 
0x1C0~0x1FC SatRangeMigration ИШЕ 
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7.17.8.2 Register Descriptions 


7.17.8.2.1 AGPSRawint 


GPS IP has several internal interrupt sources which when enabled are reflected in 
the AGPSInt external signal. The raw interrupt register holds the status of these 
internal sources: 


Description: 


AGPSRawiInt 
Reserved 
Reserved 


Type 


Field name Reset Description 
Value 


RTCRawiInt [ 0] RTC timer has reached its threshold 
interrupt 


SnapStartRawlnt ир | во | StartSnap occurred Interrupt 
[ Snap completed successfully Interrupt 


Tcxo timer has reached its threshold 


Interrupt 


A buffer overrun occurred 
interrupt .Hence the last snap is Valid. 


EndOfTrackRawlnt | о | End of BS tracking period Interrupt 


EndOfClkMeasRawint End of drift meas measurement period 
Interrupt 


GpiORawlnt сл | о | СРІ 0 triggered an interrupt 
Gpi1Rawlnt ЖЕ Ж GPI 1 triggered an interrupt 
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Gpi2Rawint га | о | GPI 2 triggered an interrupt 
Gpi3Rawint [10] о | GPI 3 triggered an interrupt 


Gpi4Rawlnt [11] о | GPI 4 triggered an interrupt 


7.17.8.2.2 AGPSIntSrc 
Interrupt source register: if an interrupt occurred and it's enabled in the enable 
register it will assert in the source register. The external IP interrupt (AGPSInt) is 
bit wise OR of the source register. 


7.17.8.2.3 AGPSIntEn 


Interrupt enable register: mask register for the raw interrupt. 


7.17.8.2.4 AGPSIntCIr 
Interrupt clear register: writing '1' to a specific bit in this register will clear the 
interrupt indicationfrom the raw interrupt register. 


7.17.9 Application Notes 


7.17.9.1 Program Flow 


7.17.9.2 Program Notes 


7.18 FM 


7.18.1 FM overview 
Figure 1 illustrates the digital system of FM Receiver. It consists of major 
subsystems of: decimation stages, filters, downconverter with NCO, FM 
demodulation, pilot extraction and subcarrier recovery, MPX demodulation, 
stereo-decode matrix, de-emphasis, DC-offset, RSSI, AGC, frequency offset, pilot 
detect, SEEK/TUNE, adaptive configuration, and % msec timer. 
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Figure 1 FM Core Data Path 


The 3-Stage Cascaded SINC LPF for Decimation 
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In this block, three same 32-tap SINC functions cascaded provide mainly 
anti-aliasing lowpass filtering for the following decimation. Note that this 
fractional-decimation operation reduces the 26 MHz sampling frequency by 32.5, 
to 800 kHz. 

Quadrature Downconverter 
The function of this quadrature downconverter is to downconvert the 100 kHz 
Low-IF quadrature signals into baseband quadrature (1/9) signals. А NCO is 
designed to generate 100 kHz LO ИО signals. 

Spur Removal 
The function of spur removal is to inhibit the spur occurred when FM receive 
channel 78M or 104M Hz. The spur could influence FM on two aspects, one is 
leading FM seek the false channel 78M or 104M which is not exist and the other 
making the SINAD worse more than 2048 when 78M or 104M do exist. 
As a result of that 78M or 104M spur could be exactly moved to DC after Digital 
down converter(DDC), the method of inhibiting the spur is that calculate the DC 
and subtract it from the input | and Q data. 

FIR LPF for Channel Selection 
This linear-phase LPF provides major role of channel selection in the 
analog/digital input signal path prior to FM demodulation. 

FM Demodulation 
This FM demodulation is first to use the ATAN() function to get phase information 
from the current ИО sample and then to use the phase difference from the 
previous sample to estimate frequency information. The un-filtered MPX signal is 
derived from the estimated frequency, without the knowledge of Peak Frequency 
Deviation of either 75 kHz in US or 22.5 kHz in Europe. The ATAN() function is 
actually implemented using a simple 

FIR LPF of FM Demodulated Signal and Decimation 
The FIR LPF filters the FM demodulated signal to provide the MPX signal and also 
provides the anti-aliasing lowpass filtering for the following decimation. The 
decimation by 5 next reduces the sampling of MPX to 160 kHz. 

Extraction of Pilot in the MPX Signal 
A narrow-band 19 kHz BPF provides filtering on 19 kHz Pilot. The extracted Pilot 
should have a good enough CNR for the next Subcarrier recovery. 

The 38 kHz Subcarrier Recovery 
The extracted Pilot is first squared, and the squared signal is then normalized 
using local samples. A narrow-band 38 kHz BPF filters the normalized 
squared-signal to obtain the 38 kHz Subcarrier for the following demodulation of 
the MPX signal to obtain the L-R signal. 

The MPX Signal Demodulation 


\0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1119 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC7731G/SC8731G Device Specification 


This block includes two functions, L-R Demodulation and L+R Demodulation. In 
L-R Demodulation, a wide-band BPF is first used to filter the MPX signal to get the 
modulated L-R signal portion centered at 38 kHz. The filtered signal is then 
multiplied with the 38 kHz Subcarrier to get the baseband L-R signal, along with 
other spectral components. In the L+R Demodulation block, the input signal is 
properly delayed as the baseband L+R signal, along with other spectral 
components. 


Stereo-Decode Matrix, with Forced-Mono Operation 


The Matrix inputs the baseband L+R and L-R signals and produces the L and А 
stereo audio signals. When Forced-Mono is ON, the matrix only takes in the L+R 
signal and outputs the Mono signal in both L and R channels, that is, L=R. 


FIR LPF of Stereo Signals 


This FIR LPF filters the L and R signals, as the continuation of the previous 
Stereo-Decode operation. It also provides anti-aliasing lowpass filtering for a final 
decimation. This decimation by 5 brings the sampling of the L and R signals down 
to 32 kHz, as the audio output sampling. 


De-emphasis 


The de-emphasis LPF is conducted on the 32 kHz L and R signals. Configuration 
of the de-emphasis is 75us in US and 50us in Europe. 


DC-Offset Cancellation 


RSSI 


AGC 


This DC-Offset Cancellation block works at 800 kHz after the 32.5-decimation 
SINC LPF. It periodically measures the averaged DC offsets at | and Q paths and 
provides DC offset cancellation respectively. 


The RSSI block works at 800 kHz and takes either the | signal or the Q signal from 
the channel-selection LPF after the quadrature downconverter. It takes relatively 
long time average on the input signal for the power estimate and converts it into a 
dB value of RSSI, for the purpose of AGC gain control and FM input power 
estimate. 


The AGC block, running at 160 kHz, offers two functions: generating the AGC 
gain-table index for FM RF/Analog section and estimating FM input signal power. 
It compares the input RSSI value to a high boundary and a low boundary. The 
comparison results in an increment or a decrement from the current gain-table 
index or a no change on the gain. 


Frequency Offset Measure and Cancellation 


Frequency Offset Measure and Cancellation, at 160 kHz, uses SINC LPF to offer 
very lowpass filtering while keeps a lower complexity filter implementation. The 
need of very lowpass filtering is for a high performance requirement on 
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Stereo-Audio SNR. The block estimates the frequency offset from the decimated, 
demodulated signal and thus cancels the frequency offset from the signal. 


Pilot Detect 


The Pilot Detect block, at 160 kHz, takes as input the two extracted pilot signals 
from Pilot Extraction and measures the amplitude averages. It then compares the 
first average to a programmable threshold and checks the difference between 
them. Finally, it makes a preliminary decision to decode this signal input in either 
Stereo-Audio or Mono-Audio mode or to handle the signal as noise, generating 
indicator Ind StereoMonoNoise byPilot. 


SEEK/TUNE Check Valid-Channel 


The inputs of this SEEK/TUNE Check Valid-Channel block are 

Ind StereoMonoNoise byPilot, frequency offset and FM input signal power. The 
block makes a (final) decision on a valid channel, during SEEK/TUNE operation, 
by comparing frequency offset and FM input signal power to programmable 
thresholds and checking the status of Ind StereoMonoNoise byPilot. 


Adaptive Configuration 


The Adaptive Configuration block takes several meaningful inputs from the other 
blocks. It adaptively adjusts a subset of configurable parameters which control 
operation modes of some of the blocks in order to provide robustness of this FM 
receiver in any dynamically changing radio environment. 


PIN Description 


Name Width О Description 

PCLK 1 Input APB clock 

PRESTN 1 Input APB reset, low active 

26m сік 1 Input FM main clock, 26MHz 

26m rst n 1 Input FM reset, low active 

PSEL 1 Input APB select 

PENABLE 1 Input APB enable 

PADDR 32 Input APB address 

PWDATA 32 Input APB write data 

PRDATA 32 Output APB read data 

fm int 1 Output FM interrupt 

adc dO 1 Input LSB of ADC data in dual edge 
mode 

adc d1 1 input MSB of ADC data in dual 
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edge mode 
i2s_sck 1 Output 125 output clock 
i2s_Irck 1 Output 125 left/right channel select 
i2s do 1 Output 125 serial data out 
о гісі! aces req 1 Output SPI interface signals which be 
ое ido 32 Output used for RF control. 
i rfctl rdy 1 Input 
i rfctl din 16 Input 
7.18.2 IO Timing 


FM АРС interface works in Dual Edge Mode. АБС data | and О are sent through 
only two wires, both the negedge and posedge of clock will be used to send data, 
as a result, the circuit to receive the dual edge data is more complicated. 


Dual Edge Mode 


Dual port mode is developed to save PADs, FM ADC I and Q are multiplexed on 
two PADS, Figure1.1.3-1 shows ADC interface timing: 


Figure 1.1.3-1 Dual Edge Mode ADC Interface Timing 


Note: Whether the posedge or negedge of clock send | is uncertain. 


The circuit to receive the ADC data is shown on Figure1.1.3-2 
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IQ. switch 


ГА \ DPOJO] 
em \ DQ 
yeh em N FM RXIOD[O] mi ма" 4 
(Сю C 2) 
у Logic Lo: 
Le 9 
АСС = ( _) ( _) 
Parallel и (-- D а јомојој 
То 
serial д " ы 
= f а 
C эхе 
we —— С о FM _RXIQD[1] C М 
Logic ( 4 y Logic СОО [э а Loran 
= k i V — 4 ë 
Tin(ddie) 
/ Tckq+To(adie) D о | рмој 
al A Clock ж 
% AN | те + 
ШЕ ‘TA 
5 | / 
"| AN Clock 
| š АХ Tree 
a = 
GPSCLK | | L 
E Ñ XTL BUF / У ак 26M BUF 
Analog BB Die 4 V 2 


11:0] 


FM 
CORE 


Q[1:0] 


fm. сік 


Digital BB Die 


ADC Bit Mapping: 


7.18.3 


I 
(утехо 
© 


ADC 275 Value 
/О[1:0] 

00 -1 

01 0 

10 0 

11 1 


FM Key Function description 


1. SEEK/Tune function description 


Seek and tune control flow is shown on 


figure 1.1.12-1. 


Figure 1.1.3-2  Adie/Ddie Interface Connection 


State Config RF. Frequency is to config the frequency of a channel. The state 
costs 8 clock periods. 


State Config RF. Gain is to config the initial gain value of RF. The state costs 8 


clock periods. 


State Wait RF. Data stable is to wait for PLL and calibration, the state costs а 
configurable clock periods which is in the range of 0~224-1, that is 0-645ms;On 
one hand If the delay of this state is configged too small, FM will receive the 
unstable data and on the other hand the delay is configed too large, seek and 
tune one channel will cost too much time. As a result, 216-1(2.5ms) is proposed. 
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State Receive Mode is to receive the stable ADC data. In the course of this state, 
FM will calculate the Power, frequency offset, pilot state and many other useful 
information of the locked channel. At the end of the state, FM will judge the 
channel is valid or not according to the calculated information. The state costs 
1273999 clock periods which is about 48.9ms. 

State channel vld chk done is to set the status of seek/tune, to generate the 
interrupt when seek/tune is finish and to calculate the next channel frequency to 
seek when seek is not finish. The state costs only 1 clock period. 


IDLE 


Y 


>» Config RF frequency 


Y 


Config RF init gain 


Y 


Wait RF data stable 


Y 


——— Receive Mode < 


Calculate next 
frequency 


Channel vald check Done || Clear seek tune mode 
Set interrupt 


А 


Clear seek tune mode 
Set interrupt 


А 


Figure 1.1.12-1 Seek/Tune control flow 


2. RF control 
FM realizes the control of RF through SPI. There are 4 signals between FM and 
SPI which are responsible for the commucation: о rfctl aces req, o rfctl do, 
i rfctl din andi rfctl rdy. Table 1.1.12-1 shows the function of these signals. 


Table 1.1.12-1 Function of RF control Signals 


Singal Name Direction | Width Function 
о тісі aces гед | О 1 1 means that FM wants to read from or write to RF. 
о rfctl do О 32 [31] bit: 0 means write; 1 means read. 


[30:16] corresponds to the address of registers in RF 


[15:0] the data write to RF when write mode and 0 
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when read mode 


i rfctl din 


Data read from RF. 


i rfctl rdy 


1 means that data read from RF is геаду. 


Take FM read data from address 7'h1f of RF for example. Figure 1.1.12-4 shows the sketch 


map. 


Figure 1.1.12-4 RF read sketch map 


1 2 


о Пе! aces req Fe 


o_rfctl_do Х 32180110000 


i ИСИ rdy 


i rfctl, din 


X Data 


7.18.4 FM FM Register Address Map 
Base address: 0x00000000, 0x00001 000, 0x00002000 


шм, [u — ТТИ 


0x0038 INT STS Interrupt Status 
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0x003C ADC_INFCTRL ADC interface cotrol 
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0x00BO 855! STS RSSI Status Register 


0х0000 MISC STS WideBand RSSI status and some interface 
signals status 
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0х020С АСС VAL ТВІЗ АСС Value Table 
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7.18.4.1 ЕМ CTRL 


ШЕТЕН БЕБЕГІСТІІ "ІЛІГІП ЕНЕ БЕБІ | 
KCHEREIEIEIEZEIEIEIEJEIEREIEREIEZE] 


ji SE PO 
reserved p LD 
p 


ЕС к >л 


|| 
SPRM MO Vs 
reserved DE reserved 


| Туре | 


FM Control Register 


Field Name Type | Reset Description 
Value 


[esed ЕЖЕ С [oo [еше — 
LPF NO CON [20] RW 0x0 1:select new 90k filter 
O:select old 90k filter 
SEEK UP [19] RW 0х1 Seek loop up or donw. 
1: seek up 
0: seek down 
STER SWAP [18] RW 0x0 Stereo channel swap. 
0: no swap 
1: left/right channel swap 


POL DCON [17] RW 0x0 Polarity of down converter. 
0: cos/sin 
1: cos/(-sin) 

RXM [16] RW 0x0 Stereo or Mono RX mode. 
0: stereo mode 
1: mono mode 


me [ns [RO [u$ meme 70000 


SPRM MODE [13:12] | RW Spur removal working mode: 
0: disable 
1:hardware automaticlly enable spur 
removal functon 
2:received 
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 — n э 
meer [mun mo |o ОИ 


IIS MODE RW IIS interface mode: 
0: Left Justified format 
1:15 compatible format 
STE2MONO M RW 0х1 0:force mono mode 
есе" а = = 1:disable automaticlly select mono/stereo 
mode 


wee: Пл [Ro [OO [eee — — — — — — — 


DEM [5:4] | RW 0х1 De-emphasis type. 
0: No de-emphasis 
1: 75us for US 
2: 50us for EU 


sa [mo [oo meme: — — — 
NO LPF [1:0] ADC decimation LPF control 


7.18.4.2 ЕМ_ЕМ 


0х00000004 FM Enable Control Register (0х0000006Е) 


reserved 


% x i 
зе ка а ur ur єс 
PS 


FM Enable and Software Reset Control Register 


Field Name Type | Reset Description 
Value 


GLBEN [81] FM Global Enable bit. 
[но [oo Reed —  — 


ADC 1BIT [13] RW |0х0 | ADC valid bits 
0: 1.5bit 
1: ibit 
AUD BLD [12] Audio blend enable 
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SW MUTE - 1] Software mute enable 
HW MUTE HCM SN C Hardware mute enable. 


ADP LPF ша Adaptive configuration АРС decimation LPF 
enable 


|reseved = | Reserved 


С UN RM те“ y RR 
о nsn 


АСС ADPS т mr Tos — AGC Adaptive scaling pre-demodulation 
enable 


m up de em о 
[mss [iz mw [м [бзш е — — — 


SEEK ADPS ШЕ ИСА Seek Adaptive scaling pre-demodulation 
enable 


7.18.4.3 RF INIT. GAIN 


_ ви [o [з [2 2 o [5 25 |“ [2 [и | » i [в [зт [15] 
a ен 


reserved 
тре | 50000-21 
| Bt |15|14 | 1з | 12 | 1 | o| о | в| 7 јо | 5 | 4|з|2|1|0 
ъ=“ S __-____________ 


ВЕ Initial Gain register 


Field Name Type | Reset Description 
Value 


та а [oo [Reme —  — — 
[15: 0] RF initial gain value. 


7.18.4.4 CHAN 
0x0000000C Channel selection frequency (0x0000036C) CHAN 


reserved 


| BM | st | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | те | 17 | 16 
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e л KNEE 
вези |o грр 
ШІШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


ЕНЕО 
ЕСЛЕНКЕКЕКЕЕНЕНЕЕЕНЕНЕЕЕНЕНЕЕЕЕЕЕЕЕ 


Channel selection frequency. 


Field Name Type | Reset Description 
Value 


Dese: mismo oo [Reeves — — — — — — — 


FREQ [15:0] | RW 0x36C | Channel selection frequency which is used 
for ЗЕЕК Липе or directly play 


7.184.5 AGC TBL CLK 


0x00000010 AGC DB Table clock control (0x00000000) AGC TBL CLK 


reserved 


reserved 


AGC DB Table clock control 


Field Name Type | Reset Description 
Value 


ewe: Е no oo [Reseed — — — — — — 


[17:16] Clock indicator. 


[17]: 1 to indicate the APB clock is selected. 


[16]: 1 to indicate the FM 26M clock is 
selected. 


eser [ue [RO |ә [Resened — — — — — — — 
зе [и [ew [oo [сме —  — — — — — 


VO.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1132 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC7731G/SC8731G Device Specification 


0: Slect FM 26M clock for AGC DB table 
1: Select APB clock for AGC DB table 


7.18.4.6 SEEK LOOP 


ви [or [ој |» 2 [s [25 [2 [а [2 [т | » [лә [в [зт [15] 


reserved 


ЕСЕР = тте 
| Кес Lee ee ee СИ С о С И ee) 
K su; И es 


reserved VAL 


ле | Ш 
ЕСЕНЕШЕШЕШЕШЕЛЕНЕНЕШЕНЕЕКЕШЕШЕ 


Seek loop config register 


Field Name Type | Reset Description 
Value 


mes Е [RO [oo [memes — À] 


Seek loop config value. 


Seek |оор=(бапа Imt high-band Imt low)/b 
and space when the seek mode is set. 


7.18.4.7 FMCTL STI 


Seek/Tune mode indicator register. 
0x00000018 (0x00000000) FMCTL STI 


| ви |з1 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 


reserved 


Н И АКА Е Е Е С СЗ ПЕ ЗЕЕ ЕЛЕК Я 


reserved VAL 


LT3EREREREREREREREREREN 


Seek/Tune mode indicator register. 


0: NORMAL 
1: SEEK 
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2: TUNE 


Field Name Type | Reset Description 
Value 


emer [era so oo Reed — — — — — — 


Seek/Tune indicator config value. 
0: NORMAL 


1: SEEK 


RW 
ЕЛЕШЕЯР: CHEN ШЕШЕН 
| B [15 | 1а [43| 12 | рю [о ejv[e p 


LOW 


m 
K=WKSESESKSESES 


Frequence band limit for seek. 


Frequence=val*10kHz 


Field Name Type | Reset Description 
Value 


HIGH [31:16] 0х424 | High band limit for seek 
[15: 0] 0х36С | Low band limit for seek 


7.18.4.9 BAND_SPACE 


ви Ги [ој 2 |» [2 | [2] и [о [2 [и [mol ol [a 


reserved 


Type 


wawas; Ts 
| Reset 01:1: 9] НЕЕ ЕЕН O ОЕ КЗ ИВ 
persoa 


VAL 
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pType м 
Te KE | 


Channel spacing. 


Space=val*10kHz 


Field Name Type | Reset Description 
Value 


ite [RO [oo [resev ООО 
[15: 0] Channel spacing config value 


7.18.4.10 RFCTRLO 


0x00000024 RF control registers address (0x00040002) RFCTRLO 


ВЕ control registers address 


Field Name Type | Reset Description 
Value 


ewe: fen [б oo | веома — — — — — —] 


GAIN [30:16] Gain control register address of RF 
п] [Ro |99 [Reed —— | 
FREQ [14: 0] 0x2 frequency control register address of RF 


7.18.4.11 RFCTRL1 


ви [o [з а |» [2 [25 [25 5 [т | [лә [| [лт [15] 
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Name | ev LNA STS 


| туре [ЖО 
LI SERENENESRESESESESESES 


reserved ADC BITMAP 


пате 
ЕГЕ o e | m  —_ 
к=» E Ee E о ОС С С | ET T? LT EH 


RF control registers address 


Field Name Type | Reset Description 
Value 


ewe: _ [зї [б oo | веома — — — — — —] 
[ees — [nsa [no [oo [Reews — —] 


7.18.4.12 INT EN 


соот Г натор етене нара ооо [ттн | 
ECHEJEJEJEJEJEJEJEJEJEJEIEJEJEJEIES 


reserved 


reserved 7 


| = 
[к= [> С ОС С ере С О ОСЗ ОС С ЕС С 


Interrupt Enable Register. Set 1 to enable the irq bit. 


Field Name Type | Reset Description 
Value 


Bit [Ro |99 [Reed — | 
Iste ПО [Rw foo | Seek/Tune Complete Interrupt enable bit. 
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7.18.4.13 INT CLR 


Ten [o [so] 2 2r [s [25 [22 5 [2 [т | » [19 [в [зт [15] 
[heme [PD 


и 000] 
е атага 


reserved 


reserved 


Interrupt Clear Register. Set 1 to clear the irq bit. 


Field Name Type | Reset Description 
Value 


ты | рс сени ооо Seek/Tune Complete Interrupt clear bit. 


7.18.4.14 INT STS 


ICHEREIEIEIEZEIEIEIEIEIEREIEIEIEZKE] 
ru r 


reserved 


Interrupt Status 


Field Name Type | Reset Description 
Value 


вт [RO [oo Реса — _ 
Iste [о [RO оо | Seek/Tune Complete Interrupt status. 


VO.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1137 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC7731G/SC8731G Device Specification 


7.18.4.15 ADC INFCTRL 


ви Ги [so] 2o 2r [s [25 [2s [2 [т | 5] vo [тв [зт [15] 
ru 


reserved SWAP_CTRL 


D1DLY_CTRL DODLY CTRL 


LEN ЕЕЕНЕЛЕНЕН CEEE 


ADC interface cotrol 


Field Name Type | Reset Description 
Value 


Tena fero oo СООО 


7.18.4.16 SEEK_CH_TH 


ви Ги [ој а |» [s [25 [2 [2 [т | » | [тв [7 [15] 
Teme 


reserved 
кс X>, 7:7 
L3: КЕС КЕШЕК В ОЗ С А ОЗ В ЕЕ 
| Е О В ВА 
Nm ж | 


VAL 
С о о ОЗ СО ОСЗ ОСЗ ОЗ и СЗ 


Seek Channel valid Threshold 


Field Name Type | Reset Description 
Value 


m | 15: " Ox1F4 ИИ valid threshold 
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7.18.4.17 AGC TBL RFRSSIO 


AGC table RFRSSI control registerO 


0x00000044 (0x00200800) 


AGC TBL RFRSSIO 


reserved UPD CNT 


€ 9 | Т 


ИРЕ ЕЛЕНЕ ES IE RS E E RES ES ЕЕЕ 
Name — —  — м 


AGC table RFRSSI control registerO 


Field Name Type | Reset Description 
Value 


esser Е no oo [nes — — — — — — 
езелеа isq no oo [Reews —  — _ 
ewe: [ira [no [oo [Reews — — _ 


7.18.4.18 АСС ТВІ. RFRSSI1 


AGC table RFRSSI peer register1 
0x00000048 (0x1F050B AGC TBL RFRSSI1 


ИЛИ рат Ге а [а [а а Га Г [в вт 


AVG LEN reserved AVG SH 


МНЕ 

Г ЕШЕ 
ШІ ра ЗЫ REC SEHR E ed а 
4... 


€]: Teele fl ee ESESESDS г 
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AGC table RFRSSI control register 


Field Name Type | Reset Description 
Value 


эп mo foo eme — — — — — — 
AVG LEN [80:24] RFRSSI average length 


зэ no [oo [ne — — 
AVG SH [18:16] RFRSSI average acc shift bits 
[15: 0] OxBB8 | AGC table RF RSSI threshold 


7.18.4.19 AGC TBL WBRSSI 


_ ви [o [9o [3 [29 [7 |» |» [а [ [2 [7 | » | 6 [ [| 
папе | - 459 - 


reserved 


-E x i И | i 


| Туре | 


_ EINEN 
Ба HF DO НЕЕ 


WB RSSI measure control 


Field Name Type | Reset Description 
Value 


кэч [Riza [FO oo | песма — — — — — — 
ese: ОСЕР no oo авама 


[ees [т] no [oo [Reews —_ _ 


WBRSSI. SHW WNRSSI scaling method 
AY 


WBRSSI. SH ТЕЛЕН CURE WBRSSI scaling shift bits 


MODE [1:0] | RW AGC table WBRSSI mode 
[0]: mode 
[1]: mode2 
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7.18.4.20 AGC IDX TH 


_ ви Ги [so] |» 2 [5 [25 | и [а [2 [т | » [лә [лв [7 [15] 
т ew 


ЕГІН | 0 —] 
res | о | ОС С и ји ОС С ОС ОС ОС С | ОС СЗ С 


reserved MAX 


ви |15|14 | 1з | 12 | 1 | ој о | в| у | ев| 5 | 4 |з|2|1|0 
| Мате | reserved MID reserved MIN 


АСС table Index Threshold 


Field Name Type | Reset Description 
Value 


esee: СЕ no oo [reena — — — — — — 
омен Is no oo [nese — — —] 
eem [ira [no [oo [Reews ——  — —] 


7.18.4.21 AGC RSSI TH 


_ ви [o [9o » [а [7 |» |» [а [з [2 7 |» 9 [18 [ [| 


reserved MAX 


Type RW 


reserved MIN 


ГЕИ 
me [CS 
Pct EE Ee Ee EE Ee ERE T ET? ESL T T 


ЕСЛИ EIER ES ESI ЗЕ ПС ERI ВЕЗЕТ 


AGC RSSI Threshold 
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Field Name Bit Type | Reset Description 
Value 


эзе атаа oo [кые — — — — — 


[23:16] Seek AGC RSSI High Limit 
mss [no oo Rees —— — 


7.18.4.22 SEEK ADPS 


Seek Adaptive Scaling pre-demodulation 
0x00000058 (0x04280000) 


| B |з1 | 30 | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
| Name | о O 


reserved SFT LBND 
| Bt |15) 44|13)12|11|10|9|8)|7)|6)|5|4|3|2/|1|0, 
ru ——nwVrm 
Tyee | 


Seek Adaptive Scaling pre-demodulation 


Field Name Type | Reset Description 
Value 


> т em foo Se adaptive scaling pre-demodulation bit 
LBND [23:16] | RW 0x28 Seek adaptive scaling pre-demodulation 
Low-Boundary 


“еме” [nso [no [oo ЕСО 


7.18.4.23 STER_PWR 


Ten Ги [з [9 |» | [8 25 [29 [а [2 т | » | [в [7 [15] 
runa 


reserved 


Type 


reserved 
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wn] - | 
resa [o | и а О С С | О ОСЗ С С О С ОСЗ 


FM Stereo Power Threshold 


Field Name Type | Reset Description 
Value 


Шы CT И СОИ [ЕЕЕ 
ІН ад [PW — [O59 |FMStereoPowerThreshod à AAN 


7.18.4.24 АСС CTRL 


ШІН ЕЛЕЛЕЛЕІРДЕЛЕЛЕЛЕЛІЕІРДЕЛЕЛЕЛЕЛЕ 


reserved TAB SIZE SW GAIN 
RW 


RW 


АСС Control Register 


Field Name Type | Reset Description 
Value 


prp | но oo [nes — — 
TAB SIZE [27:24] AGC table size 


SW. GAIN [23:16] | RW 0x0 Software maunal config gain value when 
AGC is disabled. 


[mewd _ ЕЕ [no [oo [Resened  — — 
AGC calculate method 


7.18.4.25 AGC ITV TH 


0x00000064 AGC Interval Threshold (0x00020012) AGC ITV TH 
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Bit 


ЕЕ ЛЕ ЕЕ ERES s REC h 
һе} ем / 


reserved MIN 


АСС Interval Threshold 


Field Name Type | Reset Description 
Value 


NN 12087,77: 
елен isa [mo oo [Reews — 


7.18.4.26 AGC ADPSO 


AGC Adaptive Scaling pre-demodulation 
0x00000068 (0x03090008) AGC ADPSO 


LBND 


AGC Adaptive Scaling pre-demodulation control registerO 


Field Name Type | Reset Description 
Value 


HBND [81:24] Pre-demodulation High Boundary 


LBND [23:16] Pre-demodulation :Low Boundary 
nsa [no oo Rees —  — — — 
SFT LMT [ 3: 0] Pre-demodulation Bit Shift Limit 


VO.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1144 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM SC7731G/SC8731G Device Specification 


7.18.4.27 АСС ADPS1 


0x0000006C AGC Adaptive Scaling pre-demodulation 


(0x02080003) AGC_ADPS1 


ma nn r 
Name | ву ev 


LLEV 


пере Вар e СЕ 
ви | пе | та | па пе | и | пој о |» |" е е е а Е ИСЗ СО 
~ С Етін 
Pel С ОС О Е ОСЗ ОС С О СЗ ОС ОС ОЕ С ОЗ 


AGC Adaptive Scaling pre-demodulation control register 


Field Name Type | Reset Description 
Value 
pr [31:24] | RW Pre-demodulation High Level for method not 
equal 0 
d [23:16] | RW Pre- ы :Low Boundary for method 
not EU RIEN 


MTHD BIEN EMEN Pre-demodulation adaptive scaling method 


7.18.4.28 PDP TH 


Ten [o [о [29 |» o [s [25 | и [2 [т | [лә [в [лт [15] 
ІСІГІ на NNI 


reserved 
Type 


ШІН ЕЛЕПЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


Pilot Detect PowerThreshold 


нете | Bü [туе [Res] они — — — 
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Value 


вано [oo [Remi — — — — — — 
[12: 0] 0x190 | Pilot Detect PowerThreshold 


7.18.4.29 PDP DEV 


Ten [o [o [3 [29 [7 |» |» [а [5 [2 [1 |» Го [18 [ [| 


reserved 


reserved VAL 


Pe apapun pun 


Pilot Detect Power Deviation 


Field Name Type | Reset Description 
Value 


эне [oo [reena — — — — — — — 
[12:0] Pilot Detect Power Deviation 


7.18.4.30 ADP ST CONF 


БЕШЕНЕЛЕЙРА ЕЕ ЕЛ T en o p e ЕЙ 
кате mem] x | ишт = 
EM ( 


Ca ECRIRE EE ВЕ === 
| Name т 


reserved TH 


w) o e | у — 
LY | и и о» [o [e [o] ЕЕ 


Adaptive Stereo Configuration Register 


ғалате | Bü [туе [Res] Description | 
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Value 


emer ЕЕ [RO 


Reserved 


Reserved 


[24:16] Stereo Hysteresis Adaptive Configuration 
msa [Ro [oo [nese | 
ITH | [18:0 |RW  |OxtE | Stereo Threshold Adaptive Configuration 


элен Полаз но oo [Reews — 


7.18.4.31 ADP LPF CONF 


Adaptive LPF Configuration Register 
0x0000007C (0x00000001) ADP LPF CONF 


| B |з1 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 


reserved 


reserved VAL 


~ NNNM ОСИ 
Pee Doel let tet) tl] 


ECT Ee Е ЕВС ПИ ee 


Adaptive LPF Configuration Register 


Field Name Type | Reset Description 
Value 


ата [no oo [Reed — | 
[2:0] Adaptive LPF Configuration 


7.18.4.32 DEPHA SCAL 


ви [o [ој а |» [2r [s [25 [2s [а [2 [5 | » [лә [в [зт [15] 


reserved 


em шы ow 
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De-emphasis scaling factor 


Field Name Type | Reset Description 
Value 


эп [mo [oo [Reed — 
[ 2: 0] De-emphasis scaling factor value. 


7.18.4.33 HW MUTE 


ви Ги [so] |» 2 [s [25 | и [а [2 [т | » [лә [в [зт [15] 
Гот ОЕ 


reserved 
wef 8 0] 
| eset | ЗО | а | а | о ОЗ КАКИЕ 
Bt nnn mene o 
MN 


reserved D 


ie = 
Peel С С С О ОСЗ ОС ОС ОО ОСЗ ОС ере ОСЗ С 


Hardware mute control 


Field Name Type | Reset Description 
Value 


pitt [RO oo [Red — 
ммо о |RW оо | Mandatory to use hardware mute function 


7.18.4.34 SW MUTE 


ICHEREIEIEIEZEIEJEIEIEIEREIEREIEZE] 
m | Оше [= 


reserved HBND 


reserved LBND 


| "> т Dv LL _ 
с ЕЕЕ м ЕЕ 


EJEA 
| ви |15|14 [аз | 12 | 1 | 1о| о | г |7 ГИГИЕ [зато 
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Software mute control 


Field Name Type | Reset Description 
Value 


eee: Е no oo [Reseed — — — — — — 


HBND [24:16] Software mute high boundary 
ms [mo [oo [resev — 
LBND [[8:0] |RW  |OxéE | Software mute low boundary 


7.18.4.35 UPD CTRL 


Lm [o 9o [2 [ав [2 [25 [25 [23 | 5 [2 [ [ж [| | [т [8] 


reserved STDIF DLY AGC VS RSSI SEEK AGC DLY 


CN ECT ER oo ss; ela aj s ei 
| Name | AGC_ADPS PREDEM_DLY SOFT_MUTE ADP_ST 


Type RW 


Update counter control register 


Field Name Type | Reset Description 
Value 


ЕЕ [so [oo [nes — — — o o 
STDIF DLY [25:24] Stereo Dif Delay 
AGC VS RSSI | [23:20] AGC Update Counter vs RSSI 


SEEK АСС DL | [19:16] SEEK AGC delay 
Y 


AGC ADPS [15:12] | RW 0х1 АСС adaptive scaling pre-demodulation 
update time 

PREDEM DLY | [11:8] AGC adaptive scaling pre-demodulation 
delay 


SOFT MUTE [ 7:4] Softmute update counter 
ADP ST [3:0] Adaptive stereo config update counter 
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7.18.4.36 AUD BLDO 


0x00000090 Audio blend control register 0 (0x0053005F) AUD BLDO 


reserved 


ed T 


reserved LBND 


w) о 
LY SESERERERESERENENESEN 


| 
ECC СЕО ЕЕ RESORT ipp 
Name 2207 


Audio blend control register 0 


Field Name Type | Reset Description 
Value 


ГА ПЕ [RO [oo —[Reseved т — — — 
hoo [ieo [AW [oer [Audoblendiowbounday — — | 


7.18.4.37 AUD BLD1 


ИЛЕЕИЕЛЕЛЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕЛЕЛЕЗЕЗЕЛЕЗ 


reserved LEV2 


Audio blend control register 1 


Field Name Type | Reset Description 
Value 


И ОЕ [RO oo Reewe — — — — — — —| 
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LEV2 [24:16] Audio blend level 2 
mes [Ro [oo Rmewd — 


м reo [Aw [068 авононе 


7.18.4.38 AGC HYS 


ICHEREIEIEJEZEIEIEIEJEIEREIEIEJEZE] 


reserved 


ЕЖ ——EKERER ER ИЛЕН КЕ 


АСС Hysteresis control register 


Field Name Type | Reset Description 
Value 


ewe: ОЕ no oo [кее — — — — — — 
eem: [тй [no oo [nese —  — — — —] 


7.18.4.39 MONO PWR 


Cen [o [з [2s |» 2 [s [25 [2s [2 [т | 9 | [в [зт [15] 


reserved TH2 


Type МУ 


s š 
| Reset  ЕЕН ка | 
ЕСЛИ Т ERES RE RC RT s j= 
| Мате | reserved TH1 
ES ——— 1^ | м |) 
Peset ЕЕЕ ER оп 


FM Mono Power Threshold 
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Field Name Type | Reset Description 
Value 


esee: СЕ no oo [Reseed — — — — — — 


Бо ЕЕ СИ СЕССИИ 
se ЕС И 
Те [кп [mw mes [АМ Мот Ром | 


7.18.4.40 RF CFG DLY 


ШІНЕЛЕЛЕЛЕДЕЛЕЛЕЛЕІЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ІШЕ x OAA ____ 


reserved LAN STS LOC 


peru; 


VAL 
Peel С О С Ре ОС С ИСЗ Бер ОС СЗ ОЕ С ОСЗ СЗ 


RF Config Delay 


Field Name Type | Reset Description 
Value 


LAN STS LOC |[27:24] | RW This regisers is location of LNA _ LL NENNEN 
in 16bit returned read data from RF 


„Бела 


7.18.4.41 AGC TBL STS 


Fi [s 9o [25 [25 [2 [26 [25 s [2] [гт | 2 [ [e [зт [л] 
Cans О 


reserved 


| Gs 
| Безе | 71:19 А ПИ ЗЕ А ОВ Е И И ЕИ И 
Certe ЛЕС АС ЕЕ Е Е БА НА ЕЛЕН СЕ 


reserved ЈЕ IDX 
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о IE NN 
r С С СЗ С СЗ 


АСС Table Status 


Field Name Type | Reset Description 
Value 


кезе [era [mo oo [кие — — — — — 


[3:0] |RO |0х0 | AGC Table Index Status 


7.18.4.42 ADP BIT SFT 


Pre-demodulation Adaptive Bit Shift 
(0x00000000) 


| B |з1 | 30 | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | v8 | 17 | 16 | 
Nm == SS 


reserved 
e | 7 
| "eset [7 | | | 5 Бе пе Ре В СИ Е ОЗ ОА 6 ИЕ 
ЛЕ ПА С ЕЕ ЗЕ ЕЕ СП ЕА ПА 
| Мате | reserved VAL 
vee т мы 
кл — — ммм 


Pre-demodulation Adaptive Bit Shift 


Field Name Type | Reset Description 
Value 


НЕ T ЕТЕТ 


0х000000А8 ADP BIT SFT 


7.18.4.43 SEEK CNT 


ви Ги [о [29 |» 2 [s [25 [2s [а [2 [5 |» [лә [те [зт [15] 
run 


reserved 


| "> | ш 
_ Reset | ОИ И ЕЛЕЕ Е ОС Јо ОЗ ЕЕ 
EW Е ЕЕЗ ЕСА ee ECOSSE ETICA 
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Name reserved VAL 

| туре | ъъ 12 но | 
L3 | о | | о | о | о | о | с | о] 


Current Seek channel Counter 


Field Name Type | Reset Description 
Value 


[reseved 81710) RO [00 | Resewed i 
war. ао mo oo | Curent Soak enamel Gooner ҮЕ 


7.18.4.44 RSSI STS 


ви Ги [3o [25 |» [2 [s [25 | и [а [22 [т | » [лә [те [лт [15] 


PILOT DE 
мапе | | | or | 
Туре [| eje 
| Bit |15|14 | 13 | 12 | 11 (то јо | а | у је |з {а із г {то 
| Мате | reserved RSSI 
уе оо 


RSSI Status Register 


Field Name Type | Reset Description 
Value 


gra но oo [Reeves — — — — — 
РПОТ DET [19:18] | RO | 0x0 | Pilot detection status 


ST [17] 0x0 Stero Indicator. 
0: Mono 
1: Stereo 


SF [16] 0x0 Seek Fail Status. 
0: Seek successful 
1: Seek failure 


п] [о [oo [Reed — 
RSSI [7:00 (но [охо | Received Signal Strength Indicator 
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7.18.4.45 CHAN FREQ STS 


ви Ги [о [25 |» [2 [s [25 [2s [а [2 [т | » [лә [| [т [15] 
De а 


reserved 


www—_— ww 
RES 1:1 КИ ЗЕ np Е Е O К ИЕ 
s Е а ЕО ERR RR В es 
| Мате | VAL 
e | нео ЖАН 
Reset | о | о | о | о | о | о|о|о| о о [о | о | о [uu | 


Current channel frequence 


Field Name Type | Reset Description 
Value 


ite јео [oo [Rem — 
[15: 0] [RO |00 | Current channel frequence status 


7.18.4.46 FREQ OFF STS 


ви Ги [о [25 [2 [2r [s [25 [2s [а [2 [т [ж [лә [ле [ v [15] 
Dm | аи 


Twee ЕЩЕ ВАН пне 
| "eset HI ШИ ЕШ ИЕН ЛЕ АЕ И ЕИ ЕИ И 
ШЕШ ИНИ r И БЕЗ И И И И Н ЕЕН 


VAL 


| туре | „чу в 
Peset | о | о | о | о | о | о (о [о јо | о {о [ооо [о [| 


reserved 


Frequence offset status 


Field Name Type | Reset Description 
Value 


эпо [oo вм 
[15: 0] [RO foo | Frequence offset status 
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7.18.4.47 INPWR STS 


ви Ги [з [2 |» o [s [25 | и [а [2 [т | » [лә [тв [зт [15] 
ru 


и О 
и трг] 


reserved 


reserved VAL 


|^» ЕЖ кю ум» 
L3  REREREREREREREVO: UM 


ECC EESTI IRE REIR ЕВ ЕС E 
ЕШ 27 


Input power status 


Field Name Type | Reset Description 
Value 


[reseved ____|[81:9] ҺО [oo | Resewed i 
и (ва [Ro foo | nputpowersaus — _ 


7.18.4.48 RF RSSI STS 


Ten [o [oo] |» 2 [s [25 |“ [а [2 [т | » [лә | [зт [15] 
rura 


ЕЗИ ИЕ л ese 
| "eset ЕШ ИЕН ЛЕ АЕ И ЕИ p И 
ШЕШ ИНИ r И БЕЗ И И И И Н ЕЕН 


VAL 


| туре | о 
Peset | о | о | о | о | о | о (о [о јо | о {о [ооо [о [| 


reserved 


RF RSSI status 


Field Name Type | Reset Description 
Value 


Deme: ЕСС ОД oo [кые — — — — — — — 
va [neo [во [oo | AFASSIseusvaue | 
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7.18.4.49 NO LPF STS 


ви Ги [з [2 |» o [s [25 |“ [а [2 [т | » o [| [зт [15] 
ru Ai 


и [089 000] 
и трг] 


reserved 


reserved VAL 


ECC ETT EE o REC RC GS RC REC ПЛ ПЛ RR ER 
Name] 


NO LPF status 


Field Name Type | Reset Description 
Value 


ewe: |Dr2 Ro oo [Reews — — — — — — 
va teo [mo oo [notprstausvave | 


7.18.4.50 SMUTE STS 


ви Ги [з [2s |» [2r [s [25 [2s 5 [2 [т | » [лә [те [зт [15] 
Teme 


| Турс ЖШШЕ ЕТ ЖИНИ = 

| Reset 1:19 ОЙ ИЕН ЕЛКА ИЕ ИЕА ЕЕ 

ПЕ bpr 
МА 


reserved 


reserved 


L 


|у» М 
| Reset О В | „о ОЕ О ПОЗ СЗ о ОИ КОВ | 


Software mute status 


Field Name Type | Reset Description 
Value 


ewe: СЕ Ro oo [Reews — — — — — — ] 
va [о [no oo | Sorwaremutostausvaue | 
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7.18.4.51 MISC STS 


WideBand RSSI status and some interface 
0x000000D0 signals status (0x00000000) 


MISC STS 


reserved 


reserved VAL 
туре _ — Wawa 


ЕЛІН ECTS s u 
| Мате | не / 


WideBand RSSI status and some interface signals status 


Field Name Type | Reset Description 
Value 


ewe: СЕ no oo [Reews — — — — — — 


INF STS [22:16] 0x0 FM interface Signals, 
[1:0] : "ADC I channel 
[3:2] : ADC Q channel 
[4] : FM working status, 0: idle  1:busy 
[5] : dis ИСК 
[6] : 15 searial data 


пз] [Ro [OO [Reed — | 
[ 7: 0] Ro [oo | Wideband RSSI status value 


7.18.4.52 АСС BITS TBLO 


ви [o [о [= [29 o [5 [25 | и [а [2 [т | 9] vo [в [| [15] 
ru CS 


reserved 
Type 


VAL 
Pell PPP PPP PPP PPT! 


| e [че (та [аз [ага зо [о [ет [е 15 [ез2 11 [о | 


АСС Bits Table 
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Field Name Bit Type | Reset Description 
Value 


кеме [Bra [RO [oo [nese — — — — — — — 


7.18.4.53 AGC BITS TBL1 


_ ви [o [9o [5 [2s [7 |» |» [а |» [2 [7 | » v e [ [| 


reserved 
= rr 
Pest | |: o ИКЕ о Пе | о По о о o o |o |o ps] 
ЕЛИЕЛЕЛЕЛЕНЕНЕЛЕЛЕЛ pre pr s IRI 8281 


VAL 


Pel PPP PPP PP PPP PPT 


AGC Bits Table 


Field Name Type | Reset Description 
Value 


wei [ria [RO [oo Rmewi — — — — — — — 


7.18.4.54 AGC BITS TBL2 


ви Ги [oo] |» o [s [25 [2 [е [т | » [лә [в [зт [15] 
rene RN 


reserved 
Type 


siapa 


VAL 


ЕГЕ 
Peel С ере О ОС ОС ОС О СЗ ОС ОС ОЕ СЗ ОСЗ С 


АСС Bits Table 
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Field Name Bit Type | Reset Description 
Value 


кеме [Bra [RO [oo [nese — — — — — — — 


7.18.4.55 AGC BITS TBL3 


_ ви [o [9o [5 [2s [7 |» |» [а |» [2 [7 | » v e [ [6 


reserved 
[e [8 00] 
Pest | |: ОО о | о |o| o o|o| | о По |o ps] 
i sn res rre ПАПИ С ПЕ С Е 2280 ЕП 


VAL 


Pel PPP PPP PP PPP PPT 


AGC Bits Table 


Field Name Type | Reset Description 
Value 


wei [ria [RO [oo Rmewi — — — — — — — 


7.18.4.56 АСС BITS TBL4 


ви [o [so [2 |» o [s [25 [2 [а [2 [т | 9 [лә [тв [зт [15] 
rene mA UT] 


reserved 
Type 


siapa 


VAL 


ЕГЕ 
Peel С ере О ОС ОС ОС О СЗ ОС ОС ОЕ СЗ ОСЗ С 


АСС Bits Table 
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Field Name Bit Type | Reset Description 
Value 


кеме [Bra [RO [oo [nese — — — — — — — 


7.18.4.57 AGC BITS TBL5 


_ ви [o [o [5 [25 [7 |» |» [а |» [2 [7 | » v e [ [| 


reserved 
= rr 
Pest | |: o ИКЕ о Пе | о По о о o o |o |o ps] 
ЕЛИЕЛЕЛЕЛЕНЕНЕЛЕЛЕЛ pre pr s IRI 8281 


VAL 


Pel PPP PPP PP PPP PPT 


AGC Bits Table 


Field Name Type | Reset Description 
Value 


wei [ria [RO [oo Rmewi — — — — — — — 


7.18.4.58 AGC BITS TBL6 


ви Ги [so] |» o [s [25 [2 [а [2 [т | » ] vo [в [7 [15] 
— RN 


reserved 
Type 


siapa 


VAL 


ЕГЕ 
Peel С ере О ОС ОС ОС О СЗ ОС ОС ОЕ СЗ ОСЗ С 


АСС Bits Table 
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Field Name Bit Type | Reset Description 
Value 


кеме [Bra [RO [oo [nese — — — — — — — 


7.18.4.59 AGC BITS TBL7 


_ ви [o [9o [5 [25 [7 |» |» [а |» [2 [7 | » о  [ [| 


reserved 
n | 08 000] 
Pest | |: ОО о | о |o| o o|o| | о По |o ps] 
i sn res rre ПАПИ С ПЕ С Е 2280 ЕП 


VAL 


Pel PPP PPP PP PPP PPT 


AGC Bits Table 


Field Name Type | Reset Description 
Value 


wei [ria [RO [oo Rmewi — — — — — — — 


7.18.4.60 AGC BITS TBL8 


ви Ги [so] |» o [s [25 [2 [а [2 [т [ж [лә [в [зт [15] 
rene аи 


reserved 
Type 


siapa 


VAL 


ЕГЕ 
Peel С ере О ОС ОС ОС О СЗ ОС ОС ОЕ СЗ ОСЗ С 


АСС Bits Table 
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7.18.4.61 AGC BITS TBL9 


_ ви [o [9o [5 [25 [7 |» |» [а |» [2 [7 | » v e [ [| 
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Pel PPP PPP PP PPP PPT 
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reserved VAL 


€ [m ООО ОО 
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wwe: [Bra [Ro [oo [кее — — — — — — 
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7.18.4.74 АСС VAL TBL4 


ви Ги [so] |» 2 [s [25 | и [2 [т | » | [пе [| [15] 
| 


reserved 
Type 


Eae s e pP 


reserved VAL 


Name. 
| „г И 
к= E Ee Ee Ee ОС ОС С С | С T2 T2 D T СЗ 


АСС Value Table 


\0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1169 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM $C7731G/SC8731G Device Specification 


Field Name Bit Type | Reset Description 
Value 


кемеа — [Bra [o [oo [кее — — — — — — — 


7.18.4.75 AGC VAL TBL5 


_ ви [o o [5 [2 [7 |» |» [а [ [а [7 [[ e [| v [| 


reserved 
=Ñ 
| Reset | |: 5 |o o| ope ООО oo |o o | 
i ЕС IER ine ЕВ СС 7|s|s|4|s |2 3 | 5 


reserved VAL 
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ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕ 
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€ [m ООО ОО 
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wwe: [Bra [Ro [oo [кее — — — — — — 
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7.18.4.85 AGC VAL TBL15 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛІЕІЕДЕЛЕЛЕЛЕЛЕ 


reserved 
ту Yasta 
| Reset | |: 5 |o o| ope ООО oo |o o | 
i ЕС IER ine ЕВ СС 7|s|s|4|s |2 3 | 5 
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€ [m ООО ОО 
Peet | | и а Е СЗ С С | СЗ С С Е С С С 
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wwe: [Bra [Ro [oo [кее — — — — — — 
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Teena ЕЕ [Ro [oo [кее — — — — — — — 
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Teena ЕЕ [Ro [oo [кее — — — — — — — 


7.18.4.92 АСС BOND ТВ14 
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_ ви [o [9o [5 [29 [7 |» |» [а |» [2 [7 [ о 6 [ [| 


reserved 
=Ñ 
| Reset | |: 5 |o o| ope ООО oo |o o | 
i ЕС IER ine ЕВ СС 7|s|s|4|s |2 3 | 5 


reserved VAL 


€ [m ООО ОО 
н | пи а Е С С С | СЗ С С Е С С СЗ 


АСС Boundary Table 


Field Name Type | Reset Description 
Value 
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7.18.4.98 SPUR FREQO 


0x00000340 Spur position configuration (0x00000000) SPUR FREQO 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕНЕЛЕНЕНЕНЕНЕН 
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| н 
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эзе [изо oo [Reeves — — — — — — 


[27:16] HF frequency where has a spur signal 
пла [но |99 [Reewd —— | 
[11: 0] ВЕ frequency where has a spur signal 


7.18.4.99 SPUR ЕНЕСІ 


ви Ги 9o [2s [29 [2 [6 [25 | и 5 [2 [т | » | [| [7 [15] 


wem] m 
| Reset  ЕНЕНЕНЕНЕНЕНЕКУ%/%ЕНЕНЕН 
кПа пе а НЕШЕ ЕЧЕИ СС sr; 
| Мате | reserved freg2 

| тле Pw S SOS 
| Reset o| o | о | о |, | "пој о | о | о | о | о | | 


Spur position configuration 


Field Name Type | Reset Description 
Value 


esser messo oo Ress — — — — — — 
emer fusia о oo [Resend  — 


7.18.4.100 SPUR REMOVAL CTL 


ви [or [so] |» 2 [2 [25 [22 | 5 [2 [57 | » [лә [в [ [15] 
гг — ИТТИ 


ШЕН ES HESS E БИ ОЕ ШЕЕ ИЕ ЕЕ 


spur removal length 2 spur remval length 1 


= | | 
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spur removal control registers. 


Field Name Type | Reset Description 
Value 


ewe: "|мен no oo | веома — — — — — — 


[27:24] first shift bits of spur removal 
hift 0 

[23:20] second shift bits of spur removal 
hift. 1 


[19:16] third shift bits of spur removal 
hift 2 
spur removal le | [15: 8] | RW OxFF the length 2 of spur removal 
ngth 2 

[ 7: 0] RW OxFF the length 1 of spur removal 
gth_1 


7.18.4.101 DC_REMOVAL_CTL 


| Bit_| 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | t8 | 17 | 16 
| Name | reserved freq3 


туге | о Rw 


[x fN [C w _________ 
Л  ЕЕИКОЛИНЕИЕНЕНЕНЕЛЕНЕНЕН 
FEEDER 


DC removal length 


Т 


DC removal contrl register 


Field Name Type | Reset Description 
Value 


ewe: СЕ no oo |же — — — — — — | 


[27:16] RF frequency where has a spur signal 


DC removal le | [15: 0] RF frequency where has a spur signal 
ngth 
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7.18.5 


Memory Address Map 


Xue тИ ГВ 


0х0500 ~ 0х0540 | АВС DB TBL | АСС DB Table. 


7.18.5.1 


7.18.6 


АСС DB TBL 
Start Address: 0x0500 
End Address: 0x0540 
AGC DB Table 


Application Note: 
FM Seek Flow: 


1. Using SPI port, configure RF registers. 

2. Configure FM registers. 

3. SetFMCTL STI to 1(seek mode). 

4. Set GBLEN to 1, enable FM, then FM hardware will begin to search FM station. 

5. When find a valid FM station, FM interrupt will be sent out. 

6. If you want to seek next FM station, firstly, set GBLEN to 0, this operation will force 
ЕМ” FSM to IDEL state, and then, repeat step3,step4. 

FM Tune Flow: 

1. Using SPI port, configure RF registers. 

2. Configure FM registers. 

3. Set FMCTL STI to 2(tune mode). 

4. Set CHAN to frequency which you want to receive. 

5. Set GBLEN to 1, enable FM, then FM hardware will begin to search FM station. 

6. When ішпе done, FM interrupt will be sent out. 

7. |f you want to tune other FM station, firstly, set GBLEN to 0 and then, repeat 
step3,step4 and step5. 

Close FM 


At anytime, setting GBLEN to 0 will close FM. 
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MSPI 


Base Addr Range Addr Map Description 


7.19 


SC7731G/SC8731G Device Specification 


7.19.1 


7.19.2 


7.19.3 


FM | fm access req/fm удата 
fm ready/fm rdata 


V0.1 


0x4007_0000 ~ 0x4007_FFFF MSPI 


Overview 


The module төрі іор is not only the SPI master in chip, but the judge of WIFI and 


BT clash. 


Features 


189. Judge the Winner when WIFI and BT operation clash; 


190. BT/WIFI clash generated SPI access; 


191. The BT access via the SPI interface; 


192. The BT-AGC configuration via the SPI interface; 


193. The FM access via the SPI interface; 


194. The MCU access via the SPI interface. 


Function Description 


wifi abort 


switch sel 


mspi bws 


wifi active S А bt abort 
(bt wifi switch) 


switch reg/switch data 
t priority 


t active 


switch ready 


switch in proc 


bt grant 


t access reg/bt wdata 


t ready/bt rdata 


btagc access req/btagc wdata 


tagc ready 


пси wr reg/mcu wr data 


mcu rd req/mcu rd cmd 


AHB/APB BUS mspi apb itf Е 


пси wr ready 
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7.19.4 


7.19.4.1 


Figure 7-50 MSPI system diagram 


Control Registers 


Memory map 


Description(detail of 
abbreviation of this 
control register) 


Status register about the 
MSPI CFGO 


MSPI OFFSET ADDR 


MCU write and channel 
mask control 


MSPI CFG1 Ө 1009 Савар 
configuration register 
MSPI CFG2 The ы timing onora 
configuration register 
MSPI MCU WCMD The MCU ше operation 
program register 
The MCU read operation 
MSPI MCU RCMD ° 
program register 
The MCU read back 
MSPI MCU RDATA | 
register 


SC7731G/SC8731G Device Specification 


MSPI DBUO Only for debug use 
MBWS CFGO RF SETTLE TIME 


MBWS CFG1 WIFI TIME ARRANGE 
MBWS CFG2 BT TIME ARRANGE 


MBWS CFG3 ВТ WIFI PENALTY 
MBWS CFG4 ВТ WIFI SWITCH CFG 
MBWS CFG5 WIFI. АВОВТ TIME 


The 1st BT parameter 
BT PARO | 
transferred to RF, if needed 
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Description(detail of 
MSPI OFFSET ADDR | Name abbreviation of this 
control register) 


The 16th BT parameter 
BC BT PARF | 
Ps transferred to RF, if needed 


The 1st WIFI parameter 
CO МЛР|_ РАВО А 
transferred to RF, if needed 


The 16th WIFI parameter 
FC ҮЛЕ PARF | 
transferred to RF, if needed 


7.19.4.2 MSPI Register Descriptions 


7.19.4.2.1 МӨРІ CFGO 


Description: This register is cfgO control register MSPI. 
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0x0000 MSPI CFGO (reset 0х0200 0084) MSPI CFGO 


ЕКСА ЛЕЛЕ PSS А C 


Ву/ 
МС 
SN 
RESERVED DS. MCU RCMD LOCK MCUX WCMD LOCK 
BE 
CFG 
N 


| МӨРІ CHEM 
Тур RW | RW | RW | RW | RW 


Field Name i Description 

RESERVED : Write 1 to these bits will face a 
fatal error. 

BWS NB EN Write O to this bit will face a 
fatal error. 

MCDS CFG Write 1 to this bit will face a 
fatal error. 


MCUX RCMD LOCK MCUX want no more read 
command can be send to the 
Arbiter. 
If any of the bits is set to 1, any 
read command will be mask to 
read command latch, and will 
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set a error PY зегаеполћас | 


MCUX WCMD LOCK ааа пи ги 16 | R/ MCUX want no more write 
command can be send to the 
FIFO. 
If any of the bits is set to 1, any 
write command will be mask to 
FIFO, and will set a error flag. 


MSPI CHEM p 10 | R/ 61800 | Set 1 to the bits will disable the 
relative channel SPI operation 
request. When the channel is 
disabling, the arbiter will never 
see the request and the ready 
to the channel is always active. 
[15]:BT-AGC request; 

[14]: BT and WIFI switch 
request; 

[13]:FM request; 
[12]:ВТ request; 
[11]:МСУ write request;; 
ПОЈ МОЈ read request; 


MCU RCMD MISS FLAGE 1: Some MCU have sent a 
invalid read command.; 


0: Not any invalid read 
command has been sent. 


MCU RCMD MISS FLAGE CLR Write 1 to this bit will clear the 
МСИ RCMD MISS FLAGE, 
and the write bit can no be read 
back. 


MCU. RREQ FREE [7] 1 1: No MCU read operation is 
processing; 
0: A MCU read operation is 
running. 

MCU WCMD LOCK FLAGE 1: One of the MCUXx writes the 
MSPI MCU WCMD when any 
lock have been set; 

0: None of the MCUx writes the 
MSPI MCU WCMD when any 
lock have been set; 
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МСО WCMD LOCK FLAGE CL 


R 


MCU WREQ FREEN 


MSPI MCU WR OVF CLR 


MSPI МСО FIFO EMPTY 


MSPI MCU FIFO FULL 


MSPI МСО WR OVF 


7.19.4.2.2 МӨРІ CFG1 


SC7731G/SC8731G Device Specification 


Write 1 to this bit will clear the 
МСО WREQ LOCK FLAGE. 
and the write bit can no be read 
back. 


0: No MCU write operation is 
processing; 


1: A MCU write operation is 
running. 


Write 1 to this bit will clear the 
MCU write operation overflow, 
and the write bit can no be read 
back. 


1: The MCU write operation 
FIFO is empty; 


0: The MCU write operation 
FIFO is not empty; 


1: The MCU write operation 
FIFO is full; 


0: The MCU write operation 
FIFO is not full; 


This is an MCU write operation 
error flag. 
1: Means at least one MCU 


write operation is missed to fill 
in the FIFO; 


0:Not any MCU write operation 
is missed to fill in the FIFO; 


Description: This register is cfg1 control register MSPI. 
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0x0004 MSPI CFG1 (reset 0x005F_8420) MSPI CFG1 


EE Es spot on ees eset ele ee SM 


- z | | | | | | к\ 


| Мате | RF GSSI DATA LEN RF. GSSI СМО LEN НҒ GSSI FRAME LEN 


Type 


Value 
кею |әтім || 
СОЗ биш [aw fo | 
кылым [m [w је [ __ 
СЕ [aw fo | 
Саси m [w је | __ 
к= |м С И 


RF GSSI SCK REV [25] Output sck inverts 
enable. 
1: invert; 
0: not invert 


ВЕ | | ВЕ сва! SYNC | | SYNC |RFGSSLSYNO [ea ELM EN MCU sync register 


RF GSSI SYNC MODE [23] The sync shape 
1: the sync is a pulse; 
Олће sync is a active low 
level 
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RF GSSI SYNC SEL The sync signal 
generator. 


1: ASIC generate the 
sync signal 


0: MCU register 
generator the sync signal 


RF GSSI WR POL [21] R/W The write/read flag 
0: 0 means write,1 means 
read. 
1:1 means write,0 means 
read. 
RF_GSSI_WR_POS [20:16] RAN 31 The write/read flag 
position in the operation 
stream frame.. 


RF GSSI DATA LEN [15:11] The access data length. 


ВЕ GSSI СМО LEN [10:6] RAN 16 The access command 
length, include the 
address and write/read 
flag 

ВЕ GSSI FRAME LEN [5:0] RAN 32 The total length of the 
access operation, include 
the write/read flag, the 
address and the data. 


7.19.42.33  MSPI CFG2 


Description: This register is cfg2 control register MSPI. 
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MSPI CFG2 (reset 0х0001 0003) MSPI CFG2 


ВЕ GSSI DUMMY. LEN 


RF GSSI SYNC ЕМ RF GSSI SYNC HE 


ВЕ GSSI СІК DIV 
AD LEN 


Field Name i R/W Description 

RF GSSI ВВР LEN [31:28] R/W Slave to master turn 
around length, used only 
in RFFE 

RF GSSI- МВР LEN [27:24] R/W Master to slave Turn 
around length, used only 
in RFFE 

RF GSSI SCC LEN [23:21] R/W Start sequence condition. 
Used only in RFFE. 

RF_GSSI_RD_SPEED_HLF [20] R/W 1:receiv data at half SCK 
O:reveive data at SCK 


RF. GSSI DUMMY LEN [19:16] LEM Extra SCK 


RF GSSI SYNC END LEN | [15:13] R/W The sync after all data 
transfer 
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RF. GSSI SYNC HEAD LEN | [12:10] The sync before data 
transfer 


RF. GSSI CLK DIV [9:2] вм [о | fsckfok msp/2*(Div+1) 


RF GSSI Ма ВХ [1] R/W 1 0: RX data at the 
posedge of SCK(In fact is 
the first posedge 
сік төрі after the 
posedge of SCK); 
1: RX data at the 
negedge of SCK(In fact is 
the first posedge 
сік төрі after the 
negedge of SCK); 


RF GSSI NG TX R/W 1 0: TX data at the 
posedge of SCK; 
1: TX data at the 
negedge of SCK; 


7.19.4.2.4 MSPI МСО WCMD 
Description: This register is МӘРІ МСО WCMD register, write operation to 
this register will stimulus a MCU write operation. 


0x000C MSPI MCU RCMD (reset 0x0000 0000) MSPI MCU RCMD 


НЫЛ Л ЕС ҮСТ ЕЕЗ 
MSP 


МӨРІ МСО WR ADDR 


Type 


MSPI MCU WR DATA 
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Field Name i Description 


MSPI MCU WR FLG [31] R/W When MCU want to write 
the RF register via the 
mspi, this bit must be set 
as 0. 


MSPI MCU WR ADDR | [30:16] R/W The MCU write RF register 
address 


7.19.4.2.5 MSPI_MCU_RCMD 


Description: This register is MSPI_MCU_RCMD register; write operation to 
this register will stimulus a MCU read operation. 


0x00010 MSPI MCU RCMD (reset 0x0000 0000) MSPI MCU RCMD 


СЕА ПА АРАП ЗЕЛ ЕЕ Е ТЕЛЕ 


MSPI MCU RD ADDR 


RESERVED 


Type 


Field Name Bit R/W Reset Description 
Value 


MSPI MCU RD FLG [31] R/W When MCU want to read 
the register in RF via the 
mspi, this bit must be set 
as 1. 
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MSPI MCU RD ADDR | [30:16] The MCU read RF register 
address 


RESERVED [15:0] вм j | This bits should to 0 


7.19.4266  MSPI МСО АРАТА 


Description: This register is the MCU read back data register. After a read 
operation was sent out, polling the bit[31] until the bit turn to zero, then the low 
16-bit of the register is the read back data of the specified address. 


0x0014 MSPI МСО RCND (reset 0x0000 0000) MSPI MCU RDATA 


ЖЕЛЕТ RESET RES ERR Л ЕЛ ЗЕЛ ЕТЕЙ 
MSP 


МӨРІ МСО RD ADDR 


Type 


ЫЛ ЛЕЛ ЕЛЕ Е СЕТЕ Е ЕС ЕВА 


МӨРІ МСИ RD DATA 


Туре 


Field Name Bit R/W Reset Description 
Value 


MSPI MCU RD OPS [31] 1: The read operation is 
running; 
0: No read operation is 
active 

MSPI MCU RD ADDR | [30:16] The read operation 
address. 


MSPI MCU RD DARA | [15:0] во jo | The read back data 


7.19.4.2.7 . MSPI DBGO 
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Description: This register is some internal state of the ASICI. 


0x0040 MSPI DBGO (reset 0х0000 0000) MSPI CFG2 


ЕНДЕШЕ Е ESSE ES ES E E S E 


RESERVED 


Type 


== RESERVED ARBT REQ LIST GSSI STATE ARBT ACT IDX 


| туре | 


Field Name Bit RAN Reset Description 
Value 


ARBT REQ LIST _ |ы 8] Flag of the requesting 
channel, active high. 
[13]:ВТ АСС request; 
[12]: BT and WIFI switch 
request; 
[11]:ЕМ request; 
[10]:ВТ request; 
[9]: МС write request;; 
[8]:MCU read request; 


ARBT_ACT_IDX [3:1] 0: MCU_RD; 
1:MCU_WR; 
2: BT 
3:FM 
4:BT/WIFI clash 
“erto 1: An access is processing; 
0: No transfer is active at 
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7.19.4.2.8  MBWS СҒС0 


Description: This register is cfgO control register for BT and WIFI clash 
judgment. 


0x0060 MBWS CFGoO(reset 0x0000 0355) MBWS CFGO 
ESEIEIEIEEREIEIEIEIEIEJEREICIERES 
| mee meme ШУ __ 


Type RW 


ЕТА ШЕ ЕЛЕ АГИ ЗЕ CN RD ER АЯ 


MBWS RF SETTLE TIME 


s 


Field Name Bit RAN Reset Description 
Value 


MBWS RF SETTLE TIME | [31:0] R/W Entering the 
SW_WIFI_PSETTLE, 
SW WIFI ASETTLE, 
SW ВТ PSETTLE or 
SW BT ASETTLE state 
will trigger a timer; the 
state will be hold in the 
state until the times up. 
This can be used to mask 
the clash. 


7.19.4.2.9  MBWS CFG1 


Description: This register is cfg1 control register for ВТ and WIFI clash 
judgment. 
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0x0064 MBWS_CFG1(reset 0x0002 0120) MBWS CFG1 


ie ЕЕ ЕДЕ ЕЧ DESI а SH ЕТ 


MBWS WIFI TIME ARRANGE 


s 


ШЫЛ ЫЗА КЕЗ S RH ЕЕ ВВ 


MBWS WIFI TIME ARRANGE 


Type RW 


Field Name Bit R/W Reset Description 
Value 


MBWS WIFI TIME ARRANGE | [31:0] R/W This register is used for 
the unequal level BT and 
WIFI clash. When WIFI 
is the new winner at the 
present clash, a timer is 
triggered (the initial value 
is set by the present 
register). In the next 
clash, if the BTI is the 
first comer, the BT will 
win whatever the timer, if 
the WIFI is the first 
comer, WIFI will win 
during the timer is active 
otherwise the ВТІ win. 


7.19.4.2.10 MBWS CFG2 


Description: This register is cfg2 control register for BT and WIFI clash 
judgment. 
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0x0068 MBWS CFG2(reset 0x0002 0120) MBWS CFG2 
ESEIEIEIEEREIEIEIEIEIEJERECICIERES 
LINE ITI RN NN 


s 


ШЫЛ  Е E A 


MBWS BT TIME ARRANGE 


Type RW 


Field Name Bit R/W Reset Description 
Value 


MBWS BT TIME ARRANGE | [31:0] R/W This register is used for 
the unequal level BT and 
WIFI clash. When BT is 
the new winner at the 
present clash, a timer is 
triggered (the initial value 
is set by the present 
register). In the next 
clash, if the WIFI is the 
first comer, the WIFI will 
win whatever the timer, if 
the BT is the first comer, 
BT will win during the 
timer is active otherwise 
the WIFI win. 


7.19.4.2.11  MBWS_CFG3 


Description: This register is cfg3 control register for BT and WIFI clash 
judgment. 
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0x006C MBWS CFG3(reset 0x0205 0701) MBWS CFG3 


| Name | WIFI ACTIVE PENALTY WIFI PRIORITY PENALTY 


BT ACTIVE PENALTY BT PRIORITY PENALTY 


Field Name 


WIFI ACTIVE PENALTY [31:24] Use for the bt. active and 
wifi active clash. When 
WIFI win the penalty is 
the register value. 


WIFI PRIORITY PENALTY | [23:16] Use for the bt active and 
wifi active clash. When 
WIFI win the penalty is 
the register value. 

BT ACTIVE PENALTY [15:8] Use for the bt active and 
wifi active clash. When 
BT wins the penalty is the 
register value. 

BT PRIORITY PENALTY [7:0] Use for the bt priority and 
wifi priority clash. When 
BT wins the penalty is the 
register value. 


7.19.4.2.12 MBWS CFG4 


Description: This register is cfg4 control register for ВТ and WIFI clash 
judgment. 
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0x0070 MBSW_CFG4(reset 0x0000_04ff) MBWS_CFG4 


pimi 


RESERVED 


WIFI 
Е WIFI 
RESERVED B WIFI PAR NUM BT PAR NUM 
E LC 


Field Name Reset Description 
Value 


тон [12] 1:Not extend the 
wifi abort engine signal; 
0:Extend the 
wifi abort engine signal 
for MBWS_CFG5 * 

Тақ тері. 

SWITCH MODE CFG [11] R/W Set the judge for the 
following signals, such as 
wifi_grant, wifi_abort, 
bt abort. 

1: The registers which is 
set by MCU; 

0: The ASIC bt wifi switch 
circuit 


WIFI SEL CFG [10] R/W The MCU set wifi_grant 
signal, valid only when 
SWITCH_MODE_CFG is 
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WIFI ABORT СЕС The MCU set wifi abort 
signal, valid only when 
SWITCH MODE СЕС is 
high. 


BT ABORT CFG The MCU set bt abort 
signal, valid only when 
SWITCH MODE СЕС 15 
high. 


WIFI PAR NUM : Decide the total sum 
(МІРІ PAR. NUM-1) of 
the МЕГ PARA would be 
sent when BT switched to 
WIFI. 


BT PAR NUM | Decide the total sum 
(ВТ PAR. NUM) of the 
WIFI PARA would be sent 
when BT switched to WIFI. 


7.19.4.2.13 MBWS CFG5 


Description: This register is cfg5 control register for BT and WIFI clash 
judgment. 


0x0074 MBWS CFGb(reset 0x0001 3880) MBWS CFG5 
ESEIEICIEEREIEIEIEIEIEJERECICIERES 
мт СИ 


WIFI ABORT TIME 


Type 


Field Name Reset Description 
Value 
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(СЗ SPREADTRUM SC7731G/SC8731G Device Specification 


WIFI ABORT TIME : Entering the 
SW WIFI PSETTLE, 
SW WIFI ASETTLE, 
SW BT PSETTLE or 
SW BT ASETTLE state 


will trigger a timer; the 
state will be hold in the 
state until the times up. 
This can be used to mask 
the clash. 


7.19.4.2.14 MBWS CFG6 


Description: This register is cfg6 control register for BT and WIFI clash 
judgment. 


0x0074 MBWS CFGb(reset 0x0001 3880) MBWS CFG6 


Е ВЕБЕ ESSET EE EE p CR 


WIFI PROTECT TIME 


Type 


WIFI PROTECT TIME 


Field Name Reset Description 
Value 


WIFI | WIFI PROTECT TIME | TIME | WIFI PROTECT TIME | (31 :0] ам j | | 


7.19.4.2.15 MSPI ВТ РАВО 
Description: This register is MSPI ВТ РАНО register. 
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0x0080 MSPI BT PARO (reset 0x0000 0000) MSPI BT PARO 
ESEIEIEIEIEEIEIEIEIEIEJEREIERERES 
С C MN 


s 


ЕШ  Е ЕЗЕ ESI RH RIO RR RII 


МӨРІ ВТ РАНО 


Туре RW 


Field Name Bit RW Reset Description 
Value 


MSPI ВТ PARO [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

Тре bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits is invalid 
when a read operation is 
trigged. 


7.19.4.2.16 МӨРІ ВТ PAR1 


Description: This register is MSPI BT PAR! register. 
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0x0084 MSPI ВТ PAR1 (reset 0х0000 0000) MSPI BT PAR1 
Pe T= l=] sll lll [© 
—m——snFanr 


s 


E ДАНА RES А EL КАЛЕ АЕЛЕУЕЛЕЗ 


MSPI BT. PAR1 


Type RW 


Field Name Bit RW Reset Description 
Value 


MSPI ВТ РАВ1 [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

Тре bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


7.19.4.2.17 МӨРІ BT PAR2 
Description: This register is MSPI BT PAR2 register. 
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0x0088 MSPI ВТ PAR2 (reset 0х0000 0000) MSPI BT PAR2 
ESEIEIEIEIEEEIEIEJEIEJERECIERERES 
СО C MN 


s 


ШЫЛЫ Ы О О LR В ЕЕ ВВ 


МӨРІ ВТ PAR2 


Туре RW 


Field Name Bit RW Reset Description 
Value 


MSPI ВТ РАН2 [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

Тре bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


7.19.4.2.18 MSPI BT РАНЗ 
Description: This register is MSPI BT PARG register. 
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0x008C MSPI ВТ РАВЗ (reset 0х0000 0000) MSPI BT PAR3 
ESEIEIEIEIEJEEIEIEIEIEJERECIERERES 
С C NN 


s 


ЕШ IEEE ES ES ЕЗ Е Еа RON 


МӨРІ ВТ PAR3 


Туре RW 


Field Name Bit RW Reset Description 
Value 


MSPI ВТ PAR3 [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

Тре bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


7.19.4.2.19  MSPI BT РАВ4 
Description: This register is MSPI BT РАВА register. 
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0x0090 MSPI BT РАВА (reset 0х0000 0000) MSPI ВТ РАВ4 
ESEIEIEIEIEJEEIEIEIEIEJERCIERERES 
ССЗ 


s 


= iiipin 


MSPI BT PAR4 


Type RW 


Field Name Bit RW Reset Description 
Value 


MSPI ВТ PAR4 [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

Тре bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


7.19.4.2.20 MSPI BT РАН5 
Description: This register is MSPI ВТ РАНО register. 
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0x0094 MSPI ВТ РАН5 (reset 0x0000 0000) MSPI BT РАН5 
ESEIEIEIEIEJEIEIEIEIEIEJEREIERERES 
С C NN 


s 


ЕШ IERI SL EG RH ЕЕВС 


МӨРІ ВТ РАН5 


Туре RW 


Field Name Bit RW Reset Description 
Value 


MSPI ВТ PAR5 [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

Тре bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


7.19.4.2.21 МӨРІ BT РАН6 
Description: This register is MSPI ВТ PAR6 register. 
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0x0098 MSPI BT PAR6 (reset 0x0000 0000) MSPI BT PAR6 
ESEIEIEIEIEEEIEIEJEIEJERECIERERES 
СО C MN 


s 


ЕШ А ESL EG RR RE RR ЕСС 


МӨРІ BT PAR6 


Type RW 


Field Name Bit RW Reset Description 
Value 


MSPI BT PAR6 [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

Тре bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


7.19.4.2.22 МӨРІ BT PAR7 
Description: This register is MSPI BT PART register. 
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0х009С MSPI BT PAR7 (reset 0х0000 0000) MSPI BT PAR7 
ESEIEIEIEIEJEIEIEIEIEIEJERECIERERES 
C == 


s 


БН ДАНА HRS RE RM RIO 


МӨРІ ВТ PAR7 


Туре RW 


Field Name Bit RW Reset Description 
Value 


MSPI ВТ PAR7 [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

Тре bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


7.19.4.2.23 MSPI BT PARS 
Description: This register is MSPI ВТ РАНО register. 
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0x00A0 MSPI BT PARS (reset 0x0000 0000) MSPI BT РАВ8 
ESEIEIEIEIEEEIEIEJEIEJERECIERERES 
СИ — OS 


s 


ЕШ В О О EL I RH RIO RR EIN 


МӨРІ ВТ РАНВ 


Туре RW 


Field Name Bit RW Reset Description 
Value 


MSPI ВТ PAR8 [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

Тре bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits is invalid 
when a read operation is 
trigged. 


7.19.4.2.24 MSPI BT РАН9 
Description: This register is MSPI ВТ РАНО register. 
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0x00A4 MSPI BT РАВ (reset 0х0000 0000) MSPI BT PAR9 
ESEIEIEIEIEREEIEIEIEIEJERECIERERES 
—“—wFswm 


s 


ЕШ  ЕЗЕЗ В RR RIO 


МӨРІ BT PAR9 


Type RW 


Field Name Bit RW Reset Description 
Value 


MSPI ВТ PAR9 [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

Тре bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


7.19.4.2.25 MSPI BT PARA 
Description: This register is MSPI ВТ РАНО register. 
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0x00A8 MSPI BT PARA (reset 0x0000 0000) MSPI BT PARA 
ESEIEIEIEIEEEIEIEIEIEJERECIERERES 
т == NN 


s 


ШЫЛЫ ЫЗ О О ВВ FG ЕЕЗ RR RIO 


МӨРІ ВТ PARA 


Туре RW 


Field Name Bit RW Reset Description 
Value 


MSPI BT PARA [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

Тре bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


7.19.4.2.26 МӨРІ BT PARB 
Description: This register is MSPI ВТ PARB register. 
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0х00АС MSPI ВТ РАНО (reset 0x0000 0000) MSPI BT PARB 
ESEIEIEIEIEENEIEIEIEIEJERECIERERES 
СИЗЕ 


s 


ЕШ ЕЗЕК GS S RN RO RR RIO 


МӨРІ ВТ PARB 


Туре RW 


Field Name Bit RW Reset Description 
Value 


MSPI ВТ PARB [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

Тре bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


7.19.4.2.27 МӨРІ BT PARC 
Description: This register is MSPI ВТ PARC register. 
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0x00BO MSPI BT PARC (reset 0x0000 0000) MSPI BT PARC 
ESEIEICIEIEEEIEIEIEIEJERECIERERES 
мт == n 


s 


ЕШ ER ЗЕ FG RH RIO RR RIO 


МӨРІ BT. PARC 


Type RW 


Field Name Bit RW Reset Description 
Value 


MSPI BT PARC [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

Тре bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


7.19.4.2.28 MSPI ВТ РАНО 
Description: This register is MSPI ВТ РАНО register. 
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0x00B4 MSPI_BT_PARD (reset 0x0000_0000) MSPI ВТ РАНО 
ESEIEIEIEIEEEIEIEIEIEJERECIERERES 
мт О 


s 


ЕШ РЗ ES RS S RR RO RR EGO 


МӨРІ ВТ РАНО 


Туре RW 


Field Name Bit RW Reset Description 
Value 


MSPI ВТ РАВО [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

Тре bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


7.19.4.2.29 MSPI BT PARE 
Description: This register is MSPI ВТ РАНО register. 
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0x00B8 MSPI_BT_PARE (reset 0x0000_0000) MSPI_BT_PARE 
ESEIEIEIEIEENEIEIEIEIEJERECIERERES 
—“marr 


s 


ЕШ ЕЗЕК RS RR RE RM Еа 0 


МӨРІ ВТ PARE 


Туре RW 


Field Name Bit RW Reset Description 
Value 


MSPI BT PARE [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

Тре bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


7.19.4.2.30 МӨРІ BT PARF 
Description: This register is MSPI ВТ РАНО register. 
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0х00ВС MSPI BT PARF (reset 0х0000 0000) MSPI BT PARF 
ESEIEIEIEIEJEIEIEIEJEIEJERECIERERES 
С C — OSOS 


s 


ЕШ RES IIIS LE Е ЕЕ ЕСС 


МӨРІ ВТ PARF 


Туре RW 


Field Name Bit RW Reset Description 
Value 


MSPI ВТ PARF [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

Тре bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


7.19.4.2.31 МӨРІ WIFI РАНО 
Description: This register is MSPI WIFI PARO register. 
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0х00С0 MSPI WIFI PARO (reset 0х0000 0000) MSPI WIFI PARO 
ESEIEIEIEEEEIEIEJEIEJERECIERERES 
LINE C MN 


s 


ЕШ  Е РЧЕЗ ESI IRR RE RR EIN 


МӨРІ WIFI. РАВО 


Type RW 


Field Name Bit RW Reset Description 
Value 


MSPI WIFI PARO [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

Тре bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


7.19.4.2.32 МӨРІ WIFI PAR1 
Description: This register is MSPI WIFI PAR1 register. 
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0х00С4 MSPI WIFI PAR1 (reset 0х0000 0000) MSPI WIFI PAR1 
ESEIEIEIEEREIEIEIEIEIEJEREIERERES 
с C NN 


s 


= iiipin 


МӨРІ МІРІ PAR1 


Туре RW 


Field Name Bit RW Reset Description 
Value 


MSPI WIFI PAR1 [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

Тре bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


7.19.4.2.33 МӨРІ WIFI РАН2 
Description: This register is MSPI WIFI PAR2 register. 
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0х00С8 МӨРІ WIFI РАН2 (reset 0х0000 0000) MSPI WIFI PAR2 
ESEIEIEIEIEEEIEIEIEIEJERECIERERES 
LINE C MN 


s 


=i 


MSPI_WIFI_PAR2 


Type RW 


Field Name Bit RW Reset Description 
Value 


MSPI WIFI PAR2 [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

Тре bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


7.19.4.2.34 MSPI WIFI РАВЗ 
Description: This register is MSPI WIFI РАНЗ register. 
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0х00СС MSPI WIFI РАНЗ (reset 0х0000 0000) MSPI WIFI PAR3 
ESEIEIEIEEEEIEIEIEIEIERECIERERES 
LINE C MN 


s 


sinis 


MSPI_WIFI_PAR3 


Type RW 


Field Name Bit RW Reset Description 
Value 


MSPI_WIFI_PAR3 [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

Тре bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


7.19.4.2.35 MSPI WIFI PARA 
Description: This register is MSPI WIFI РАВА register. 


\0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1224 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM $C7731G/SC8731G Device Specification 


0х0000 MSPI WIFI PARA (reset 0х0000 0000) MSPI WIFI РАВ4 
ESEIEIEIEIEREIEIEIEIEIEJEREIERERES 
LINE C MN 


s 


ЕШ РЧЕЗЙ КАЛ ЕЕ Еа 0 


МӨРІ WIFI РАВА 


Туре RW 


Field Name Bit RW Reset Description 
Value 


MSPI_WIFI_PAR4 [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

Тре bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


7.19.4.2.36 MSPI WIFI РАН5 
Description: This register is MSPI WIFI РАН5 register. 
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0х0004 МӨРІ WIFI РАН5 (reset 0х0000 0000) MSPI WIFI PAR5 
ESEIEIEIEEEEIEIEIEIEJERECIERERES 
LINE C MN 


s 


= iiipin 


MSPI_WIFI_PAR5 


Type RW 


Field Name Bit RW Reset Description 
Value 


MSPI WIFI PAR5 [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

Тре bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


7.19.4.2.37 МӨРІ WIFI РАН6 
Description: This register is MSPI WIFI PAR6 register. 
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0х0008 MSPI WIFI PARO (reset 0х0000 0000) MSPI WIFI PAR6 
ESEIEIEIEIEEEIEIEJEIEJERECIERERES 
—“wr 


s 


ЕШ al 


MSPI_WIFI_PAR6 


Type RW 


Field Name Bit RW Reset Description 
Value 


MSPI WIFI PAR6 [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

Тре bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


7.19.4.2.38 МӨРІ WIFI PAR? 
Description: This register is MSPI WIFI PART register. 
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0x00DC MSPI WIFI PAR7 (reset 0х0000 0000) MSPI WIFI PAR7 
ESEIEIEIEIEEEIEIEIEIEJEREIERERES 
LINE CNN 


s 


Re pimi 


MSPI_WIFI_PAR7 


Type RW 


Field Name Bit RW Reset Description 
Value 


MSPI WIFI PAR7 [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

Тре bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


7.19.4.2.39 МӨРІ WIFI PARS 
Description: This register is MSPI WIFI PARa8register. 
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0х00ЕО МӨРІ WIFI РАН8 (reset 0х0000 0000) MSPI WIFI РАВ8 
ESEIEIEIEIEEEIEIEIEIEIERECIERERES 
LINE C MN 


s 


ЕШ РЧЕЗ HR RERO RR RIO 


МӨРІ Ү/ІҒІ PAR8 


Туре RW 


Field Name Bit RW Reset Description 
Value 


MSPI_WIFI_PAR8 [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

Тре bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


7.19.4.2.40 МӨРІ WIFI РАН9 
Description: This register is MSPI WIFI PARSregister. 


\0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1229 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM $C7731G/SC8731G Device Specification 


0х00Е4 MSPI WIFI РАВ (reset 0х0000 0000) MSPI WIFI PAR9 
ESEIEIEIEIEEIEIEIEIEIEJEREIERERES 
LINE C MN 


s 


ЕШ al 


МӨРІ WIFI. PAR9 


Type RW 


Field Name Bit RW Reset Description 
Value 


MSPI WIFI PAR9 [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

Тре bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


7.19.4.2.41 МӨРІ WIFI PARA 
Description: This register is MSPI WIFI PARA register. 
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0х00ЕЗ MSPI WIFI PARA (reset 0х0000 0000) MSPI WIFI PARA 
ESEIEIEIEIEEEJEIEIEIEJERECIERERES 
LINE NN 


s 


ЕШ IIIS ILU I RIO RR RIO 


MSPI WIFI PARA 


Type RW 


Field Name Bit RW Reset Description 
Value 


MSPI WIFI PARA [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

Тре bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


7.19.4.2.42 MSPI WIFI PARB 
Description: This register is MSPI WIFI PARB register. 
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0x00EC MSPI WIFI PARB (reset 0х0000 0000) MSPI WIFI PARB 
ESEIEIEIEIEEEIEIEIEIEJERECIERERES 
LINE NN 


s 


ЕШ А RS RIEN RR EIN 


MSPI WIFI PARB 


Type RW 


Field Name Bit RW Reset Description 
Value 


MSPI WIFI PARB [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

Тре bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


7.19.4.2.43 MSPI WIFI PARC 
Description: This register is MSPI WIFI PARC register. 
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0х00Ғ0 MSPI WIFI PARC (reset 0х0000 0000) MSPI WIFI PARC 
ESEIEIEIEIEENEIEIEIEJEJERCIERERES 
LINE C MN 


s 


ШЫЛЫ В О ВВ ЕЕЕ ЕА 


МӨРІ WIFI. PARC 


Type RW 


Field Name Bit RW Reset Description 
Value 


MSPI WIFI PARC [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

Тре bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


7.19.4.2.44 MSPI WIFI РАНО 
Description: This register is MSPI WIFI PARO register. 
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0x00F4 MSPI WIFI PARD (reset 0x0000 0000) MSPI WIFI PARD 
ESEIEIEIEIEEEIEIEIEIEJEREIERERES 
СИИ NN 


s 


ШЫЛ ER ЗЕ I RH IRR RM EIN 


MSPI WIFI PARD 


Type RW 


Field Name Bit RW Reset Description 
Value 


MSPI WIFI РАВО [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

Тре bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


7.19.4.2.45 MSPI WIFI PARE 
Description: This register is MSPI WIFI PARE register. 
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0х00Ғ8 MSPI WIFI PARE (reset 0х0000 0000) MSPI WIFI PARE 
ESEIEIEIEIEEIEIEIEIEJEJERCIERERES 
С О NN 


s 


ЕШ ER ЗЕБ RS ЕЗ RR EIN 


MSPI WIFI PARE 


Type RW 


Field Name Bit RW Reset Description 
Value 


MSPI WIFI PARE [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

Тре bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


7.19.4.2.46 МӨРІ WIFI РАНЕ 
Description: This register is MSPI WIFI PARF register. 
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0x00FC MSPI WIFI PARF (reset 0x0000_0000) MSPI WIFI PARF 
ESEIEIEIEIEEEIEIEIEIEJEREIERERES 
LINE C MN 


s 


ЕШ a В RE RM EGO 


MSPI WIFI PARF 


Type RW 


Field Name Bit RW Reset Description 
Value 


MSPI WIFI PARF [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

Тре bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 
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7.19.5 Application Notes 


MCU read operation 


The Register МӘРІ МСО RCMD is the read operation entrance, and constantly reading is not supported. A new 
read operation must be triggered after the previously reading had been achieved(The bit31 of MSPI МСО RDATA 
is 0). 


For the present RF chip, the bit31 of MSPI МСО RCMD should be set as 1, what means a read operation And 
bit30 down to bit16 of MSPI МСО RCMD means the read operation address, bit15 down to bitO of 
МӨРІ МСО RCMD means nothing. 


And the read back information locates at МӘРІ МСО RDATA, and bit30 down to bit16 of MSPI МСО ВРАТА is 
the read back data's address in RF, and bit15 down to БИО of MSPI МСО RDATA is the read back data of the 
address. 


MCU write operation 


The Register МӘРІ МСО WCMD is the write operation entrance. A depth-16 FIFO is used to buffer the write 
operation information. And those write operation information will be executed one by one. 


For the present RF chip, the bit31 of MSPI МСО WCMD should be set as 0, what means a write operation And 
bit30 down to bit16 of MSPI. МСО WCMD means the write operation address, bit15 down to bitO of 
MSPI MCU WCMD means the write operation data of the address. 


MCU write after read operation 
To run write-after-read of a address, 
1.MCU must write the MSPI МСО RCMD register, poling until the bit31 of the МӘРІ МСО RDATA is 0. 


2.Then, ће MCU poling until the БИТ of MSPI CFGO is 0. After that MCU write the write operation information to 
the MSPI_LMCU_WCMD. 


3.If need to sure the write operation has been achieved, poling until the bit2 of МӘРІ CFGO is 1(what means write 
FIFO is empty) firstly, ant polling until the bit4 of MSPI CFGO is 1(what means not any write operation is running). 


MCU read after write operation 
To run read-after-write of a address, 


1.MCU must write the МӘРІ МСО WCMD register, poling until the bit2 of MSPI CFGO is 1(what means write 
FIFO is empty) firstly, ant polling until the bit4 of MSPI CFGO is 1(what means not any write operation is running). 


2.After that MCU write the read operation information to the МӘРІ МСО RCMD, poling until the bit31 of the 
МӨРІ MCU RDATA is 0. 


3.The read back information locate at the MSPI МСО БРАТА. 


Multi MCU write Operation may be need 


Bit19 down to bit16 of MSPI CFGO is the spinlock of the Four-MCU access the МӘРІ МСО WCMD, each MCU 
has a bit and the map is defined by the software engineer. 


After any of these bits is 1, not any more writing МӘРІ МСО WCMD will be push to the FIFO, that is say the write 
information is missed, and bit6 of MSPI CFGO will be set 1 to indicate a write operation miss have been happened. 


BT/WIFI clash operation 
Any BT/WIFI co-exisitance parameters can be found in the registers from MBWS CFGO to MSPI WIFI PARF. 


GSSI configuration register 
Any SPI timing information can be found in the МӘРІ CFG1 and MSPI CFG2. 
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7.20 Internal processor interrupt (IPI) 


Base Addr Range Addr Map Description 


0х402С_0000 ~ 0x402C_FFFF | ІРІ Reg (64KB) 


7.20.1 Overview 


IPI is a simple module responsible of receiving or sending interrupts between 
processors within a chip. Two main functions are designed with IPI module, one is 
sending an interrupt to a destination processor, and another function is to latch or 
clear the interrupt status from source processor, which is to be read by local 
processor via local APB bus. 


7.20.2 Features 


195. Issue interrupt to destination core 

196. Provide readable interrupt status issued by source processor 
197. Support to clear the interrupt from source processor 

198. 4 interrupts are supported from local core to destination core 
199. 4 interrupts are supported from source core 


7.20.3 Function Description 


7.20.3.1 IPI module diagram 


\0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1238 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EA SPREADTRUM SC7731G/SC8731G Device Specification 


Core 
М(М-0 
‚1 ,2,, 7) 


Figure 7-51 ІРІ module diagram 


As shown in above diagram, ipi module can accept interrupts from other 
cores(CoreN,N=0,1,,7) and send interrupt to other cores(CoreN,N=0,1,,7) 
simultaneously. For each direction, up to 4 interrupts are supported between 
two cores. 

Up to 8 cores are supported by IPI module in a soc system. With IPI module, 
Each core can accept from other cores and generate interrupt to other cores. 


7.20.3.2 Generate interrupt to coreN (N=0,1,2,,7) 


ІРІ can support up to 8 cores т a soc system. For each core, 4 interrupts (irqO, 
као, irg1, frq1) can be generated and send by ІРІ module, and ІРІ can accept 
4 interrupts (као, frqO, irq1, frq1) from the same соге. 

An interrupt is generated by writing “1” to a dedicated bit of a register, whose 
offset address is 0х0. 

For example, 


writing a “1” to БО] of address OxO(offset address), will generate "irqO" to 
согео; 
writing a “1” to bit[1] of address OxO(offset address), will generate "frqO" to 
согео; 
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writing a “1” to bit[2] of address OxO(offset address), will generate “irq1” to 
согео; 


writing a “1” to bit[3] of address OxO(offset address), will generate "frq1" to 
согео; 


writing a “1” to bit[4] of address OxO(offset address), will generate “irq0” to 
core1; 


writing a “1” to 6815] of address OxO(offset address), will generate "frqO" to 
corel; 


writing a “1” to bit[6] of address OxO(offset address), will generate “irq1” to 
core1; 


writing a “1” to bit[7] of address OxO(offset address), will generate "frq1" to 
core1; 


writing a “1” to bit[28] of address OxO(offset address), will generate "irqO" to 
core7; 


writing a “1” to 68129] of address OxO(offset address), will generate "frqO" to 
core7; 


writing a “1” to 68130] of address OxO(offset address), will generate "irg1" to 
core7; 


writing а “1” to bit[31] of address OxO(offset address), will generate "frq1" to 
core7; 


7.20.3.3 Clear Interrupts from coreN(N=0,1,2,,7) 


IPI can also clear the interrupts from other source cores(up to 8 cores are 
supported). Like interrupt generation mechanism, 4 interrupts of each source 
core can be cleared. 


A source interrupt is cleared by writing *1" to a dedicated bit of a register, 
whose offset address is 0х4. 


For example, 


writing a “1” to БО] of address Ox4(offset address), will clear "гао" from 
согео; 


writing a “1” to bit[1] of address Ox4(offset address), will clear Чтао" from 
согео; 


writing a “1” to bit[2] of address Ox4(offset address), will clear "irq1" from 
согео; 


writing a “1” to БЗ] of address Ox4(offset address), will clear "frq1" from 
согео; 
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writing а “1” to bit[4] of address Ox4(offset address), will clear "irq0" from 
core1; 


writing a “1” to 685] of address Ox4(offset address), will clear "frq0" from 
core1; 


writing a “1” to bit[6] of address Ox4(offset address), will clear "irq1" from 
corel; 


writing a “1” to bit[7] of address Ox4(offset address), will clear “frq1” from 
core1; 


writing a “1” to 68128] of address Ox4(offset address), will clear “irq0” from 
соге7; 


writing a “1” to 68129] of address Ox4(offset address), will clear "frq0" from 
соге7; 


writing a “1” to 68130] of address Ox4(offset address), will clear "irq1" from 
соге7; 


writing a “1” to 68131] of address Ox4(offset address), will clear "frq1" from 
соге7; 


7.20.3.4 Clear Interrupts to coreN(N=0,1,2,,7) 


In past section, interrupts from other cores can be cleared by current IPI 
module, further more, interrupts generated by current IPI module can also be 
cleared by itself rather than other cores. 


As described in above, a interrupt is generated by writing *1" to a dedicated bit 
of a register, whose offset address is 0х0. Now this interrupt can be cleared by 
current core. 


This interrupt will be cleared by writing *1" to a dedicated bit of a register, 
whose offset address is 0х8. 


For example, 
writing a “1” to bit[0] of address Ox8(offset address), will clear “irq0” to coreO; 
writing a “1” to bit[1] of address Ox8(offset address), will clear “frq0” to соге0; 
writing a “1” to bit[2] of address Ox8(offset address), will clear “irq1” to coreO; 
writing a “1” to bit[3] of address 0х8 
writing a “1” to bit[4] of address 0х8 


offset address), will clear “frq1” to соге0; 


offset address), will clear “irq0” to соге1; 
writing a “1” to bit[5] of address Ox8(offset address), will clear “frq0” to core1; 


writing a “1” to 686] of address Ox8(offset address), will clear “irq1” to core1; 


( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 


writing a “1” to bit[7] of address Ox8(offset address), will clear Чга1" to core1; 
writing a “1” to bit[28] of address Ox8(offset address), will clear “irq0” to core7; 
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writing a “1” to 68129] of address Ox8(offset address), will clear “frq0” to core7; 
writing a “1” to 68130] of address Ox8(offset address), will clear “irq1” to core7; 
writing a “1” to bit[31] of address Ox8(offset address), will clear “frq1” to core7; 


7.20.4 Control Registers 


7.20.4.1 Memory map 


Offset Description 
Address 

write "1" to bit of this register will generate 
0x0000 INT GEN | 

interrupt to согем 


INT CLR COREn write "1" to bit of this register will clear 
0x0004 | 
interrupt from coreN 
INT CLR LOCAL write "1" to bit of this register will clear 
0x0008 | 
interrupt to coreN 


7.20.4.2 Register Descriptions 


7.20.4.2.1 INT GEN 


Description: writing "1" to bit of this register will generate interrupt to coreN 
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0x0000 Control register (Reset 0x0000 0000) INT GEN 


E IERI ЕЕЕ ЕЛ ЕЕ ЛЕД ЫЛ 


Interrupt generation 


Interrupt generation 


Type 


Field Name Type | Reset | Description 
Value 


INT GEN [31:0] | МИА | 32080 | [0]:write “1” to this bit will generate ігд0 to coreO 
[1]:write “1” to this bit will generate frqO to cored 
[2]:write “1” to this bit will generate irq1 to coreO 
[3]:write “1” to this bit will generate frq1 to coreO 
[4]:write “1” to this bit will generate !га0 to соге1 
[5]:write “1” to this bit will generate frqO to core1 
[6]:write *1" to this bit will generate irq1 to core1 
[7]:write “1” to this bit will generate frq1 to core1 
[8]:write “1” to this bit will generate irqO to core2 
[9]:write “1” to this bit will generate frqO to core2 
[10]:write “1” to this bit will generate irq1 to core2 
[11]:write “1” to this bit will generate frq1 to core2 
[12]:write “1” to this bit will generate irq0 to core3 
[13]:write “1” to this bit will generate frqO to core3 
[14]:write “1” to this bit will generate irq1 to core3 
[15]:write “1” to this bit will generate frq1 to core3 
[16]:write “1” to this bit will generate irq0 to core4 
[17]:write “1” to this bit will generate frqO to core4 
[18]:write “1” to this bit will generate irq1 to core4 
[19]:write “1” to this bit will generate frq1 to core4 
[20]:write “1” to this bit will generate irq0 to cored 


V0.1 ^ <ргеайтит Communications, Inc., Confidential and Proprietary — 1243: Spreadtrum Communications, Inc., Confidential and Proprietary 1243 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM SC7731G/SC8731G Device Specification 


[21]:write “1” to this bit will generate frqO to cored 
[22]:write “1” to this bit will generate irq1 to core5 
[23]:write “1” to this bit will generate frq1 to core5 
[24]:write “1” to this bit will generate irq0 to core6 


[25]:write “1” to this bit will generate frqO to core6 


[26]:write *1" to this bit will generate irq1 to core6 


[27]:write “1” to this bit will generate frq1 to core6 
[28]:write “1” to this bit will generate irgO to core7 
[29]:write “1” to this bit will generate frqO to core7 
[30]:write “1” to this bit will generate irq1 to core7 


[31]:write “1” to this bit will generate frq1 to core7 


Note: 


7.20.4.2.2 INT CLR COREN 


Description: writing "1" to bit of this register will generate interrupt to coreN 


0x0004 Control register (Reset 0x0000 0000) INT CLR COREN 
œ | at | з0 | 22 | 20 | 27 | 2 | 25 | 24 | 22 | 22 | 21 | 22 | 2 | а | п] wo 
| Мате | Clear Interrupt to coreN 


s 


АШ R7 SA EB EGIT NR КАЛ СА ЕЯБА ee 


Clear Interrupt to coreN 


Г 


Field Мате Туре | Reset | Description 
Value 
INT CLR COREN | [31:0] | WO | 32'h0 | [0]:write “1” to this bit will clear irq0 from согео 
[1]:write “1” to this bit will clear 1740 from coreO 
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[2]:write “1” to this bit will clear irq1 from согед 
[3]:write “1” to this bit will clear frq1 from соге0 
[4]:write “1” to this bit will clear irqO from соге1 
[5] миће “1” to this bit will clear као from соге1 
[6]:write “1” to this bit will clear irq1 from соге1 
[7]:write “1” to this bit will clear frq1 from core1 
[8]:write “1” to this bit will clear irqO from core2 
[9]:write “1” to this bit will clear frqO from core2 
[10]:write “1” to this bit will clear irq1 from core2 
[11]:write “1” to this bit will clear frq1 from core2 
[12]:write “1” to this bit will clear irq0 from core3 
[13]:write “1” to this bit will clear frqO from core3 


[14]:write “1” to this bit will clear irq1 from core3 


[15]:write “1” to this bit will clear frq1 from core3 


[16]:write “1” to this bit will clear као from core4 
[17]:write “1” to this bit will clear frqO from core4 
[18]:write “1” to this bit will clear irq1 from core4 
[19]:write “1” to this bit will clear frq1 from core4 
[20]:write “1” to this bit will clear као from core5 
[21]:write “1” to this bit will clear 1740 from cored 
[22]:write “1” to this bit will clear irq1 from core5 
[23]:write *1" to this bit will clear frq1 from core5 
[24]:write “1” to this bit will clear као from согеб 
[25]:write “1” to this bit will clear 1740 from core6 
[26]:write “1” to this bit will clear irq1 from согеб 
[27]:write *1" to this bit will clear frq1 from core6 
[28]:write “1” to this bit will clear као from core7 
[29]:write “1” to this bit will clear frqO from core7 
[90]:write “1” to this bit will clear irq1 from core7 


[31]:write “1” to this bit will clear frq1 from core7 


Note: 


7.20.4.2.3 INT CLR LOCAL 


Description: writing "1" to bit of this register will generate interrupt to coreN 
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0x0008 Control register (Reset 0x0000 0000) INT CLR LOCAL 


arpa 


Clear Interrupt generated by current core 


Clear Interrupt generated by current core 


Type 


Field Name Type | Reset | Description 
Value 


INT CLR LOCAL | [31:0] | WO | 32'h0 | [0]:write “1” to this bit will clear irq0 to core0 
[1]:write “1” to this bit will clear frqO to coreO 
[2]:write “1” to this bit will clear irq1 to coreO 
[3]:write “1” to this bit will clear frq1 to coreO 
[4]:write “1” to this bit will clear irqO to core1 
[5]:write “1” to this bit will clear frqO to core1 
[6]:write “1” to this bit will clear irq1 to core1 
[7]:write “1” to this bit will clear frq1 to соге1 
[8]:write “1” to this bit will clear irqO to core2 
[9]:write “1” to this bit will clear frqO to core2 
[10]:write “1” to this bit will clear irq1 to core2 
[11]:write “1” to this bit will clear frq1 to core2 
[12]:write “1” to this bit will clear irq0 to core3 
[13]:write “1” to this bit will clear frqO to core3 
[14]:write “1” to this bit will clear irq1 to core3 
[15]:write “1” to this bit will clear frq1 to core3 
[16]:write “1” to this bit will clear irq0 to core4 
[17]:write “1” to this bit will clear 1740 to core4 
[18]:write “1” to this bit will clear irq1 to core4 
[19]:write “1” to this bit will clear frq1 to core4 
[20]:write “1” to this bit will clear irgO to cored 
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[21]:write “1” to this bit will clear frqO to cored 
[22]:write “1” to this bit will clear irq1 to core5 
[23]:write “1” to this bit will clear frq1 to core5 
[24]:write “1” to this bit will clear irgO to core6 
[25]:write “1” to this bit will clear 1740 to core6 
[26]:write “1” to this bit will clear irq1 to core6 


[27]:write “1” to this bit will clear frq1 to core6 


[28]:write “1” to this bit will clear irqO to core7 


[29]:write “1” to this bit will clear frqO to core7 
[90]:write “1” to this bit will clear irq1 to core7 


[31]:write “1” to this bit will clear frq1 to core7 


Note: 
7.20.5 IPI in specific chip 


7.20.5.1 IPI in Chip: 


In Chip, 8 IPI modules are adopted in each sub system, these subsystems are 
АР, СРО ARMO, СРО ARM1, СРО АНМ2, СРО БӘР, CP1 ARM, CP1 DSP 
and CP2(con). 


There is an connection relationship between each IPI module. In following 
section, the core mapping of each ІРІ is illustrated in several tables. 


Note: in SC7731G/SC8731G, СР1 ARM, CP1 БӘР are removed. 


Table 7-13 core mapping for IPI in AP 


соге0 соге1 соге2 core3 core4 


AP 
CPO ARMO | YES 
CPO ARMI 
СРО ARMZ 
CPO DSP YES 


CP2 YES 
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Table 7-14 core mapping for ІРІ in СРО ARMO 


core0 | corel | core2 | core3 | core4 | cored | core6 
AP YES 
СРО АКМО 
СРО ARMI ҮЕ5 
СРО_АВМ2 ҮЕ5 
СРО DSP YES 
CPLARM | — YES 
CPi DSP 
CP2 YES 
AP evt YES 


Table 7-15 core mapping for ІРІ in СРО ARM1 


core0 | corel | core2 


AP 
CPO ARMO | YES 
СРО ARMI 
СРО ARM2 YES 
CPO DSP 
CP1—ARM 
CP1-DSP 
CP2 

AP evt 


Table 7-16 core mapping for IPI in CPO ARM2 


соге0 | corel 


AP 
CPO ARMO | YES 
CPO ARMI YES 
СРО ARMZ 
CPO DSP 
СРЕАВМ | — -- 
CP1—DSP 
CP2 


AP evt 
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Table 7-17 core mapping for ІРІ іп СРО DSP 


core0 | corel | core2 
AP YES 
СРО АКМО ҮЕ5 
CPO ARMI 
СРО ARM2 
CPO DSP 
CPi ARM 
CPi DSP YES 
CP2 

AP_evt 


Table 7-18 core mapping for IPI in CP1_ARM 


core0 | corel | соге2 | core3 | core4 | cored | core6 
AP YES 
СРО АКМО ҮЕ5 
CPO ARMI 
СРО ARM2 
CPO DSP 
СРІ-АЕМ 
CPi DSP YES — 
СР2 ҮЕ5 
AP evt YES 


Table 7-19 core mapping for IPI in CP1 ARM 


core0 | corel | core2 
AP YES 
СРО АКМО 
СРО ARMI 
СРО ARM2 
СРО DSP ҮЕ5 
CP1 ARM | — YES — 

CPi DSP 
CP2 

AP evt 
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Table 7-20 core mapping for IPI in CP2 


соге0 | corel core2 | core3 

AP YES 

CPO ARMO YES 

СРО ARM1 

CPO ARM2 

СРО DSP 

СРІ-АНМ | — — YES — 

CPL DSP | — 

CP2 

AP_evt YES 
INTm INTs type іпі generate int_status int clear 
CP2 СРО_АВМО | irq0 32'h400E0000[4] | 32'h40000004[14] | 32'h4000F004[8] 
CP2 СРО_АВМО | frq0 32'h400E0000[5] | 32'h40000024[14] | 32'h4000F004[9] 
CP2 СРО_АВМО | irq1 32'h400E0000[6] | 32'h40000004[15] | 32'h4000F004[10] 
CP2 CPO ARMO | frq1 32'h400E0000[7] 32'h40000024[15] | 32'h4000F004[11] 
CPO ARMO | CP2 irq0 32'h4000F000[8] | 32'h40000004[12] | 32'h400E0004[4] 
СРО_АВМО | CP2 frq0 32'h4000F000[9] | 32'h40000024[12] | 32'h400E0004[5] 
CPO ARMO | СР2 irq1 32'h4000F000[10] | 32'h40000004[13] | 32'h400E0004[6] 
CPO ARMO | СР2 frq1 32'h4000F000[11] | 32'h40000024[13] | 32'h400E0004[7] 
CPO ARMO | CP0_ARM1 | irq0 32'h4000F000[12] | 32'h40000004[8] | 32'h40005004[0] 
CPO ARMO | CP0_ARM1 | frq0 32'h4000F000[13] | 32'h40000024[8] | 32'h40005004[1] 
CPO ARMO | СРО АВМ | irq1 32'h4000F000[14] | 32'h40000004[9] | 32'h40005004[2] 
CPO ARMO | CP0_ARM1 | frq1 32'h4000F000[15] | 32'h40000024[9] | 32'h40005004[3] 
CPO ARMO | СРО ARM? | irq0 32'h4000F000[16] | 32'h50000004[8] | 32'h50005004[0] 
СРО ARMO | СРО АВМ2 | о 32'h4000F000[17] | 32'h50000024[8] | 32'h50005004[1] 
CPO ARMO | СРО ARM? | irq! 32'h4000F000[18] | 32'h50000004[9] | 32'h50005004[2] 
CPO ARMO | СРО ARM? | frq1 32'h4000F000[19] | 32'h50000024[9] | 32'h50005004[3] 
CPO ARMO | СРО DSP | пао 32'h4000F000[20] | 32'h00130400[15] | 32'h00131404[4] 
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СРО ARMO | СРО DSP | #0 32'h4000F000[21] | 32'h00130400[5] | 32'h00131404[5] 
СРО DSP CPO ARMO | irq0 32'h00131400[4] 32'h40000004[25] | 32'h4000F004[20] 
СРО DSP СРО ARMO | #40 32'h00131400[5] 32'h40000024[25] | 32'h4000F004[21] 
СРО DSP СРО ARMO | irqi 32'h00131400[6] 32'h40000004[26] | 32'h4000F004[22] 
СРО DSP CPO ARMO | frq1 32'h00131400[7] 32'h40000024[26] | 32'h4000F004[23] 
СРО_АВМ1 | СРО ARMO | irq0 32'h40005000[0] 32'h40001004[5] | 32'h4000F004[12] 
СРО ARM1 | СРО ARMO | #0 32'h40005000[1] 32'h40001024[5] | 32'h4000F004[13] 
СРО АВМ1 | СРО ARMO | irqi 32'h40005000[2] 32'h40001004[6] | 32'h4000F004[14] 
СРО АВМ1 | СРО ARMO | frq1 32'h40005000[3] 32'h40001024[6].. | 32'h4000F004[15] 
СРО_АВМ1 | СРО_АВМ2 | irqü 32'h40005000[4] 32'h50000004[10]. | 32'h50005004[4] 
СРО АНМ1 | СРО ARM? | #0 32'h40005000[5] 32'h50000024[10] | 32'h50005004[5] 
СРО ARM1 | СРО ARM? | irqi 32'h40005000[6] 32'150000004[11] | 32'h50005004[6] 
СРО_АВМ1 | СРО_АВМ2 | frq1 32'h40005000[7] 32'h50000024[11] | 32'h50005004[7] 
СРО АНМ2 | СРО ARMO | irq0 32'h50005000[0] 32'h40001004[8] | 32'h4000F004[16] 
СРО АНМ2 | СРО ARMO | #0 32'h50005000[1] 32'h40001024[8] | 32'h4000F004[17] 
СРО АВМ2 | СРО ARMO | irqi 32'h50005000[2] 32'h40001004[9] | 32'h4000F004[18] 
СРО АНМ2 | СРО ARMO | frq1 32'h50005000[3] 32'h40001024[9] | 32'h4000F004[19] 
СРО АНМ2 | СРО ARM | irq0 32'h50005000[4] 32'h40000004[10] | 32'h40005004[4] 
СРО_АВМ2 | СРО АВМТ | #0 32'h50005000[5] 32'h40000024[10] | 32'h40005004[5] 
СРО АНМ2 | СРО ARM | irqi 32'h50005000[6] 32'h40000004[11] | 32'h40005004[6] 
СРО АНМ2 | СРО АВМТ | frq1 32'h50005000[7] 32'h40000024[11] | 32'h40005004[7] 
CP1—ARM | CPO-ARMO | ка- 32'h4000E000L7] | 3240000024131 | 32'h4000EOQ4L7] 
CP2 APAXI irq0 32'h400E0000[0] | 32'h40200004[22] | 32'h402C0004[8] 
CP2 APAXI frq0 32'h400E0000[1] | 32'h40200024[22] | 32'h402C0004[9] 
CP2 APAXI irq1 32'h400E0000[2] | 32'h40200004[21] | 32'h402C0004[10] 
CP2 APAXI frq1 32'h400E0000[3] | 32'h40200024[21] | 32'h402C0004[11] 
CPO ARMO | APAXI irq0 32'h4000F000[0] | 32'h40200004[15] | 32'h402C0004[0] 
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СРО ARMO | APAXI #90 | 32'h4000FO00[1] | 32'h40200024[15] | 32'h402C0004[1] 
СРО ARMO | APAXI ка | 32'h4000FO000[2] | 32'h40200004[16] | 32'h402C0004[2] 
СРО ARMO | APAXI #91 | 32'h4000F000[3] | 32'h40200024[16] | 32'h402C0004[3] 
CPO DSP | APAXI као | 32'00131400[0] | 32'h40200004[17] | 32'h402C0004[12] 
CPO DSP | APAXI као | 32'h00131400[1] | 32'h40200024[17] | 32'h402C0004[13] 
APAXI CP2 као | 32'h402COO00[8] | 32'h40000004[10] | 32'h400E0004[0] 
APAXI CP2 #90 | 32'h402CO000[9] | 32'h40000024[10]"| 32'h400E0004[1] 
APAXI CP2 ка | 32'1402С0000[10] | 32:h40000004[11] | 32'h400E0004[2] 
APAXI CP2 frqi | 32'h402C0000[11] | 32/h40000024[11] | 32'h400E0004[3] 
APAXI CPO ARMO | пао | 32'h402COO00[0] .| 32'h40000004[10] | 32'h4000F004[0] 
APAXI СРО ARMO | као | 32'1402С0000/1]. | 32'h40000024[10] | 32'h4000F004[1] 
APAXI СРО ARMO | irq | 32'һ402С0000[2] | 32'h40000004[11] | 32'h4000F004[2] 
APAXI CPO ARMO | #91 | 32'h402CO000[3] | 32'h40000024[11] | 32'h4000F004[3] 
APAXI СРО DSP- | као | 32'1402С0000[12] | 32'00130404[3] | 32'h00131404[0] 
APAXI СРО DSP | #90 | 32'h402C0000[13] | 32'h00130404[12] | 32'00131404[1] 
СРО ARMO | APAXI eventi | 32'h4000F000[24] 32'h402C0004[20] 
СР1-АВМ | APAXI eventi | 32'h4000F000I24] | — 32'h402C0004[24] 
CP2 APAXI eventi | 32'h400E0000[24] 32'h402C0004[28] 


Application Notes 
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7.21 


Analog-Digital Interface 


Base Addr Range Addr Map Description 


7.21.1 


7.21.2 


0х4003 0000 - 0x4003 FFFF ADI Master (64KB - Protected) 


Overview 
ADI is used to connect external PMU chip. By ADI, the chip can control the PMU 
chip and write command or read status from it. 


Each ADI frame contains not more than 32-bit data including address field, W/R 
control bit, and data filed. The length of the address field and the data filed is 
configurable. 


The three-wire serial interface needs three pins: SD, SCK and SYNC. SD is 
configured as an in/out pin. SCK is the serial clock. SYNC is frame synchronize 
signal, and HIGH indicating a new frame starts. 


On master side, SCK and SYNC are output pads, while SD is bi-direct pad. When 
master perform transmit operation, SD is output, but when receive, SD will switch 
pad direction by inactive "oe" signal so as to receive serial data from slave. 


On slave side, SCK and SYNC are input pads, while SD is bi-direct pad. When 
master perform transmit operation, SD is input, but when master receives, SD will 
Switch pad direction by active “ое” signal so as to transmit serial data to master. 


ADI Serial clock should be programmable by changing clock divider value in ADI 
control register. 


Features 


200. Sync Serial Interface, only 3-wire needed, SCK, SYNC and SD(bi-direct) 


201. In default, each frame contains 10 bits address in default, 1 bit R/W Над, 16 
bits configure data, and totally 27 bits. 


202. The length of the address field is configurable 
203. Programmable serial interface clock, according to the following formula: 
Раск = Fanı master / (Там +1) 
Note: if Tai, Z0, Fsck = Fanı master / 2 
204. execute WRITE and READ operation to PMU chip through ADI 
205. ASync FIFO (8 entries) adopted to accelerating the chip WRITE operation 


206. The chip may once write at most 8 registers 
207. Supports MCU Write Buffer interrupt, indicating the FIFO full, empty, overrun 
status 
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7.21.3 


7.21.4 


7.21.4.1 


208. For each MCU read/write operation, delay about 1us (when clk adi runs at 
76.8MHz) should be tolerated. When сік adi runs at 26M, the delay about 
3us. 


209. The interface timing is configurable, please refer to document Chip GSS! 
Module Design Specification 


Signal Description 


CHIP PMU 
sck 
ADI m ADI 
Master s Slave 
Module y Module 
sd 
< p 


Figure 7-52 ADI Connection 


Function Description 


ADI Master 
The main function of ADI master are : 


1) Chip can access PMU space through ADI 
2) Тһе interface timing is compatible with 3-wire SPI timing 


3) The frame length including the address length, the data length and the w/r 
bit position is configurable (GSSI), the frame length is up to 32-bit 


4) АРВО is used to configure ADI and GSSI register, execute READ command 


5) АРВ! is used to execute WRITE command 
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6) Chnnel2~channel10 are hardware channels. These channels сап be enabled 
or disabled independently 


m= Кес е | 
rd cmd 
wr cmd 
APB > ARBITOR 
Aud dangl сїтї? > 
Aud dangr chnl3 > 
Y 
Wpa_dcdc_dcm chnl4 > > Adi sck 
> Adi sof 
L——» TRANS — GSSI - 
AVSO wr chnl5 » š n > Adi sd 
-4——————Adi su 
AVSI rd chnl6 > 
AVS1_wr chnl7- > 
AVSI rd chnl8 > 
AVS2_wr chnl9- » 
АУ52 rd chnl10 > 


Figure 7-53 ADI Master Diagram 


7.21.4.1.1 FSM 
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Figure 7-54 FSM State trans diagram 


The ADI master FSM is responsible for arbitration, fetch r/w command and serial 
transfer. 


Arbitrator 
The following commands will cause ADI master to transfer with analog die: 
1) ARM Write Command; 
2) ARM Read Command; 
3) All other hardware channel WR/RD Commands; 


If more than one of above commands is active simultaneously, arbitration is 
necessary. 


This ADI Master has a 4-level configurable priority. If there is more than one active 
command in the same priority, command is selected by robin-round algorithm. 
The channel arbitration logic is implemented as follows. 


1) Firstly, search the highest priority in all active commands. 
2) Then search the commands that have this priority level. 


3) And select the last executed command number on this priority level. (There 
are four registers to store the last executed commands numbers on each 
priority levels.) 

4) Beginning with this last executed command number, search the next execute 
command number on this priority level. 


5) This new searched command number is the next command. 
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7.21.4.1.3 


Serial interface 
All command and data send to analog side is stored in the Write command FIFO, 
itis an asynchronous FIFO with 8-depth and 32-bit width, used to accelerate ADI 
block write speed. MCU can continually send 8 write commands. 
For register read, only one read data is buffered in ADI block, which means the 
chip can read one data at a time. After sending a read command, the chip should 
wait for a status bit change, indicating the serial interface data transfer done and 
read value is available. If the chip does not take this data before sending another 
read command, there will be a risk to lose the previous data. 
SCK is programmable by changing of clock divider value in ADI control register. 


The following graph shows how a write and read command is formed, 


SYNC 
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— Addr АН w "ew ` Data —— 


PSEL 


PENABLE 


| 
| 
1 
| 
| 
+ 
I 
| 
PWDATA T 
| 
| 
[ 


PADDR K > 


Spreadtrum Communications, Inc., Confidential and Proprietary 1257 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM SC7731G/SC8731G Device Specification 


Figure 7-55 Write Operation 


sd oe 
(master) 


su oe 
(slave) 


PENABLE 


PWRITE 


PRDATA 


1 
1 
Т 
| 
| 
| 
| 
| 
| 
| 
| 
PSEL | 
1 
1 
| 
1 
1 
1 
1 
1 
1 
1 
1 
| 
| 


PADDR < жж 


Figure 7.21-5 Read Operation 


7.21.4.2 ADI Slave 


ADI slave function is to receive/transmit command and data from master; 
maintain control register and provide configure value to analog logic. The 
slave block is always droved by master. 


The main function of ADI slave is: 

1) Do serial to parallel shift when receive data from SD; 

2). Do parallel to serial conversion when transmit data to SD; 
3) Maintain parts of analog control registers; 


The slave is quit simple, and main components are address shifter, transmit 
shifter, receive shifter and a transfer counter; 
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SCK SYNC SD 

APB 

bridge ADI slv 
INTC REG 
TPC GPIO 
ADC COM 
VBC PIN 
RTC — 
WDG — 

b d 


Figure 7.21-6 АПІ Slave 


Control Registers 


Memory map 


ARM base address: 0х4003 0000 


Offset 
Address 


Description 


bee [m | — 
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Offset 
Address 


0x0028 ARM RD DATA Read data from analog die 
0x002C ARM FIFO STS ARM write FIFO status 


Description 


0x0034 EVT FIFO STS Channel request status 
0x003C CHNL_EN Hardware channel enable 


The address the hardware channel 2 is 
0x0040 CHNL2 ADDR 
mapped to 
The address the hardware channel 3 i 
CHNL3 ADDR 
mapped to 
The address the hardware channel 4 
CHNL4 ADDR 
mapped to 
The address the hardware channel 5 
0x004C CHNL5 ADDR 
mapped to 
The address the hardware channel 6 
CHNL6 ADDR 
mapped to 
The address the hardware channel 7 
CHNL7_ADDR 
mapped to 
The address the hardware channel 8 
CHNL8 ADDR 
mapped to 
0x005C CHNL9 ADDR The address the hardware channel 9 
mapped to 
0x0060 CHNL10. ADDR ШЫ address the hardware channel 10 
is mapped to 


7.21.5.2 ARM Register Descriptions 


0x0030 ADI STS ADI internal status 


7.21.5.2.1 ADI CTRLO 


0x00000004 ADI CTRLO (0x00000000) ADI CTRLO 


| B |з1 | 30 | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | t8 | 17 | 16 | 
name | = ООО 


reserved 
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e л ООО 
resa |o гр 
ШІШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


ADI 
ADDR BY 


reserved 


LT3ENEREREREREREREREREN 


Field Name Type | Reset Description 
Value 


Dese: — [Bra no oo [Revved — — — — — — — 


ADDR BYTE S |[1:0] RW 0x0 "00" word (the "00" should be set when 
EL connecting to SPRD PMU chip) 

"01" byte 

"10" half word 


7.21.5.2.2 ADI CHNL PRI 


ADI CHNL. PRI (0x00000000) 
| Bit (зт | 30 | 29 | 28 | 27 | 26 | 25 | 22 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 


reserved 


Type 


| Мате | NL PR p- PR ч РВ „ү РВ ш РВ а РА ш .PR m PR 


Field Name Type | Reset Description 
Value 


esee: |Drz no oo [nes — — — — — — 


CHNL10 PRI [21:20] | RW 0x0 Priority of АУ52 RD operation transfer; 
2'hO with lowest priority, and 2'h3 with the 
highest priority; 

CHNL9 PRI [19:18] | RW Priority of AVS2 WR operation transfer; 
2'hO with lowest priority, and 2'h3 with the 
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highest priority; 


CHNL8 PRI [17:16] | RW 0x0 Priority of АМ51 RD operation transfer; 
2'hO with lowest priority, and 2'h3 with the 
highest priority; 

CHNL7 PRI [15:14] | RW 0x0 Priority of АМ51 WR operation transfer; 
2'hO with lowest priority, and 2'h3 with the 
highest priority; 

CHNL6 PRI [13:12] | RW 0x0 Priority of АУ50 RD operation transfer; 
2'hO with lowest priority, and 2'h3 with the 
highest priority; 

CHNL5 PRI [11:10] | RW 0x0 Priority of АУ50 WR operation transfer; 
2'hO with lowest priority, and 2'h3 with the 
highest priority; 


CHNL4 PRI RW 0x0 Priority of wpa dcdc dcm operation 
transfer; 2'hO with lowest priority, and 2'h3 
with the highest priority; 

CHNL3 PRI [ 7: 6] RW 0x0 Priority of aud dangr operation transfer; 2'hO 
with lowest priority, and 2'h3 with the highest 
priority; 

CHNL2 PRI [5:4] | RW 0x0 Priority of aud dangl write operation 
transfer; 2'hO with lowest priority, and 2'h3 
with the highest priority; 

CHNL1 РАІ [ 3: 2] RW 0x0 Priority of ARM read operation transfer; 2'hO 
with lowest priority, and 2'h3 with the highest 
priority; 

CHNLO PRI [1:0] RW 0x0 Priority of ARM write operation transfer; 2'hO 
with lowest priority, and 2'h3 with the highest 
priority; 


7.21.5.2.3 ADI INT EN 


0x0000000C ADI INT EN (0x00000000) ADI INT EN 


PVE le eee o ele) 
шч © 


reserved 
Type [ORO] 


AN reserved reserved 


| Туре | 
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Field Name Bit Type | Reset Description 


Value 
pre [Ro [ox 


CHNL3 FIFO | [5] RW 0x0 CHNL3 write FIFO overflow interrupt enable 
OVF INT EN 


CHNL2 FIFO_ | [4] RW 0x0 CHNL2 write FIFO overflow interrupt enable 
OVF_INT_EN 

ARM_FIFO_OV ARM write FIFO overflow interrupt enable 
F_INT_EN 


ees Цай [no oo ава] 


7.21.5.2.4 ADI INT RAW STS 
0x00000010 ADI INT RAW STS (0x00000000) ADI INT RAW STS 


| B |з1 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
| Name m SS 


Type 


БАСЕН a 
_ пезет ИШИ ОВ ОЗ ПОВ ЗВ КО В ЗЕ И ве С ИКИ 
В ЕЕ ЕЕ CRI CH Е ЕЕ RON Е ЕЕ 


E reserved = x< Ж reserved 


| Туре | 


Field Мате Type | Reset Description 
Value 


CHNL3 FIFO . = —— write FIFO overflow interrupt raw 
OVF INT RAW status 

_STS 

CHNL2_FIFO_ [ 4] CHNL2 write FIFO overflow interrupt raw 
OVF INT RAW status 

_STS 

ARM FIFO OV | [3] ARM write FIFO overflow interrupt raw status 
F INT RAW S 

TS 
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7.21.5.2.5 ADI INT MASK STS 


ви [o [з [25 |» 2 [s [25 [2s [а [2 [5 | » [лә [пе [ [5] 
Teme 


reserved 


í reserved Ф reserved 


E 


Field Name Type | Reset Description 
Value 


pes ferajo [o авта 


CHNL3 _ ai = CHNL3 write FIFO overflow interrupt mask 
ONE INT_ status 
CHNL2_ T AS [4] CHNL2 write FIFO overflow interrupt mask 
vm IN status 

K STS 
ARM FIFO OV |[3] 0x0 ARM write FIFO overflow interrupt mask 
FSNT-MASK S status 
T 


7.21.5.2.6 ADI INT CLR 


C Ja Do [29 29 [2r [5 [55 [8 [5 [2 T [ж [ [18 [лт 9 
De и 85 


reserved 


resa | ee e 515] 
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-| reserved reserved 


Field Name Type | Reset Description 
Value 


ЕН ЕЕ ера 


CHNL3 FIFO . WO СНМЕЗ write FIFO overflow interrupt mask 
OVF INT CLR status 

CHNL2 FIFO . WO CHNL2 write FIFO overflow interrupt mask 
OVF INT CLR status 

ARM Pu OV WO ARM write FIFO overflow interrupt mask 

F INT CLR status 


лл с 


7.21.5.2.7 GSSI CTRLO 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


gssi сіП0 
[ Reset | o ЕЕ ао ЕЕ ааа 
БЛЕРЛЕЛЕШЕЛЕНЕЛЕЛЕШЕЯЕЛЕДЕЗЕЛЕЛЕШЕН 


gssi сіП0 


Pet ltl) ll: ml i 88 


Field Name Type | Reset Description 
Value 
gssi ctrlO [31:0] | RW Ox74D | GSSI control register, please refer to Chip 
082DB | GSS/ Module Design Specification 
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7.21.5.2.8 GSSI_CTRL1 


[m [ая эо [2 [28 [27 [5 [25 [2 [5 [2 | 2| 2 | о [тв [т е 
| Name | gssi ctrl1 

нн 

ШІ | о | о |о | о | о [о |о | о оо [ооо о M 
i ППБ ПАДА ER EC Е НВ АП 
| Мате | 9551 ctrl1 

Pest | о | о | о | о | о | о | о | о|о| о [оо | о AUN] 


Field Мате Туре | Reset Description 
Value 
gssi_ctrl1 [31:0] | RW 0х300 | GSSI control register, please refer to Shark 
01 GSSI Module Design Specification 


7.21.5.2.9 ARM RD CMD 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛІЕІРДЕЛЕЛЕЛЕЛЕ 
€ о 
rese [e o e e e PrP Tp P| 
C ЕЛЕПЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


ARM_RD_CMD 


но 
Pel PPP ОСЗ ОС С ОЕ ОСЗ ОС ОС ОЕ С ОС С 


Field Name Type | Reset Description 
Value 


коме СЕ no oo [кее — — — — — — ] 


ARM RD CMD |[25:0] | WO 0x0 status, if return to “0” means read done. And 
then, ARM may read ARM RD DATA to get 
back the register value; 


7.21.5.2.10 ARM RD DATA 
0x00000028 ARM RD DATA (0x00000000) ARM RD DATA 
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arm_rd_addr 


Persia 


arm_rd_data 


Peel PPP PPP PPP PPP py 


Field Name Type | Reset Description 
Value 


arm_rd_cmd_bu | [81] 0х0 “0”: read done, means the analog die 
Sy register value has been stored in RD DATA 
or there is no RD command 
* 1" : data has not been read back 


[15: 0] [RO |00 | Read register value from analog die 


7.21.5.2.11 ARM FIFO STS 


ви Ги [so] 29 [2 [2 [25 |“ T [2 [т [ж [лә [в [ [5] 


reserved 


E .fi - reserved arm wr fifo rptr arm wr fifo wptr 


| Туре | 


iB БЕЛЕ ~ __ 
ЕШІ ЕН асо oon 


ғалате | Bi [те Rem] жми | 
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arm wr fifo full = e Arm write FIFO full 


pty 


7 [но [oo ООО 
arm wr Шо rptr | [ 6: 4] [RO |00 | Arm write FIFO rd address 
freseved аг |ғо [oo |Reewd —_ ^ 


arm wr Шо wpt | [ 2: 0] БИЕ Arm write FIFO wr address 
r 


7.21.5.2.12 ADI STS 


ви Ги [so] [25 T [s [25 [2 5 [2 [5 | » [лә [тв [зт [15] 
Е 


reserved 


adi chnl sel 


| Туре | 


Field Name Type | Reset Description 
Value 


eme: ЕЛ no oo [кее — — — — — — 
ssim [паз no [oo [ossrswsus — — 
eme: [n] [mo oo [Reews — — — — — — —] 
йты [пов [Ro oo [AbrsMsaus O O  — — 
eei _ [ты] [Ro [oo [nese ^ _ 


adi trans req [4] 0x0 "0" no adi request on the line 
"1" there is a request on the line 


adi chnl sel [3:0] "0000" mcu wr channel 
"0001" тси rd channel 
"0010" audio left channel 
"0011" audio right channel 
"0100" wpa асас dcm channel 
"0101" avsO wr channel 
"0110" avsO rd channel 
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"0111" аув1 wr channel 
"1000" avs 1 rd channel 


"1001" avs 2 wr channel 
"1010" avs 2 rd channel 


7.21.5.2.13 EVT FIFO STS 
0x00000034 EVT FIFO STS (0x00020002) EVT FIFO STS 


| Bt 31 зо | 29 [26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18| 17 | v6 | 
| Мате | reserved 


w w 
| Reset ШЕШКЕН l В С О ОЕ ЕЕЕ 
ЛЕ А SES SES RI DER Pr. ЕГУ 


емі fifo м | evtl Шо rp x evtO fifo w | evtO fifo rp 
reserved » reserved 
ptr tr ptr tr 


| по | по | | по | по | 
Reset | о | о o | о | о | о || орет о [соо | 


Неја Мате Type | Reset Description 
Value 


eser атаа [RO [oo [hee — — — — —— 
ей омру [usna | RO [00 | папа wite FIFO wrie address | 
Гей for [uno [Ro [010 [channel wrie НРО read address | 
[eme empy [te [но [ox [channel wite FIFO overtowemey | 


evt1_fifo_ovf_re A |° | | channel 3 write FIFO overflow request 
q 


Dese — [Urs [Ro [oo | песма — — — — — — 
[woe wpr |154) [no |00 | eranne!2 write FIFO wrte address — | 
[wem |152 [no oo | eranne!2 write FIFO read address | 
we өтеу |] [no [ou | eranne!2 write FIFO overfow отру | 


evtO fifo ovf ге pa se quse] channel 2 write FIFO overflow request 
4 


7.21.5.2.14 ARM СМО 5Т5 


0х00000038 АВМ_СМО_$Т$ (0х00000000) ARM СМО 5Т5 


| ви |з1 | зо | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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reserved 


Field Name Type | Reset Description 
Value 


ewe: СЕ no foo [reena ooo 
[omoes [пй [mo |00 [cmo roa ойшы йына ене — — 
міз д fio [но oo [ото rea siatus еі debug | 
О ІСТЕН СЕ oo СЕТЕ 
отла |17 [mo oo | әні? езі е debug | 
[отл [8 [но СИ СЕТЕ 
И О [Ro [oo СЕТЕ 
мі ед” |147 [no |947 СЕТЕ 
[ore] [t3 [mo |947 СЕТЕ 
[отел [t2 [mo |90 [тг reastas juster debug | 

а [и [no oe [тё rea status, меова | 


arm rd req 


7.21.5.2.15 CHNL EN 


ШІНЕЛЕЛЕЛЕЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
CA 


reserved 


m [rw | ти | ви | њи | ли [mr | и | пи | ви | 78 


Туре 


chnl 
reserved 10 
en 
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Field Name Type | Reset Description 
Value 


ewe: СЕ no КОИ ЕО 
И О [FW oo ВЕ — — | 
[sen [tal [mw oo —wdemabetechames — — — 


meen [fer Nw [oo о азпазе me cramer — — — 
moen tw sw [ [неее — C — — — — 


7.21.5.2.16 CHNL2 ADDR 


ви Ги [з [9 |» o [s [25 [22 [а [2 [т | » [лә [в [зт [15] 
Teme 


Type 


Е a 
BS [~ | eee пе И о о Ee о о ЖЕКЕ 
Fj r pump 


res 
erv chnl2 addr 
ed 


АМ | 
| Reset | о | о | о | о | • | E ERN 


Field Name Type | Reset Description 
Value 


ese: fens ro oo [кее — — — — — — 


chnl2_addr [14:0] | RW 0х6С4 | the address the channel is mapped to in the 
PMU chip space 


7.21.5.2.17 CHNL3 ADDR 
0x00000044 CHNL3 ADDR (0x000006C8) 


VO.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1271 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM $C7731G/SC8731G Device Specification 
Bit 31 | 30 | 29 | 28 | 27 

r a 
~ | — j 
ЕШІЗЕНЕНЕИЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕКИЕНЕЯН 
| Bi [1534 тз 12] 1 | 00/9 | г | у | е | з | а|з|2 | 1 fol 


chni3_addr 


Field Name Type | Reset Description 
Value 


chnl3 addr [14: = RW 0x6C8 —— address the channel is mapped to in the 
PMU chip space 


7.21.5.2.18 CHNL4 ADDR 


_ ви [o [9o [3 [25 [7 29 |» [а [5 [2 [1 [9] 6 [ [| 
ru 


reserved 
=—r IR 
ETE |: ИЕ о | о ИЕ ИЕ ЕЕ ЕЕ И АЗ 
i |[15]14]13]12]1]1о0)9]8]|7]6]58]4]з3]2|1]0/ 


chnl4_addr 


Field Name Type | Reset Description 
Value 


chnl4_addr [14: = RW 0х97С | the address the channel is кетчүү to in the 
PMU chip space 


7.21.5.2.19 CHNL5 ADDR 
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0x0000004C CHNL5 ADDR (0x00000964) CHNL5 ADDR 


| B |з1 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
Nm = 


reserved 
=a 
Pest | ШЕКЕ БИКЕ o ps o|o| o oo |o o | 
eo Е ЕТ ЕС EEG ER RC ВЕТЕР ЕС 


сһпі5 addr 


Field Name Type | Reset Description 
Value 


emer [апы oo Reed — — — — — — 


сһпіБ addr [14:0] | RW 0x964 | the address the channel is mapped to in the 
PMU chip space 


7.21.5.2.20 CHNL6 ADDR 


Ten [o [9o [3 [25 [7 29 |» |» [5 [2] и | » 6 [ v [6 
[ene Ea 


reserved 


Field Name Type | Reset Description 
Value 


eer Dr no oo [reena — — — — — — | 


chnl6_addr [14: 0] | RW 0х964 | the address the channel is mapped to in the 
PMU chip space 


7.21.5.2.21 CHNL7 ADDR 
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0x00000054 CHNL7 ADDR (0x00000960) CHNL7 ADDR 


| B |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | v8 | 17 | 16 | 
name = 


reserved 
Ee CCS 
Pest | ШЕКЕ БИКЕ ps [spe По oo |o o |> 
i РА С s | ЕТ ЕС EEG EC Е AR ВЕТЕР ERO E 


chnl7  addr 


Field Name Type | Reset Description 
Value 


emer “(вен oo Reed — — — — — — 


chnl7. addr [14:0] | RW 0x960 | the address the channel is mapped to in the 
PMU chip space 


7.21.5.2.22 CHNL8 ADDR 


ви Ги [so] |» o [s [25 [2s [2 [т | » [лә [те [зт [15] 
О 


reserved 


Field Name Type | Reset Description 
Value 


eer ЕЛ no oo [жее — — — — — — 


сһпі8 addr [14:0] | RW 0x960 | the address the channel is mapped to in the 
PMU chip space 
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7.21.5.2.23 CHNL9 ADDR 


_ ви [o [9o [5 [25 [7 29 |» [а |» [2 [7 |» 6 [ v [6 
[ene | шы ———_ 


reserved 


Field Name Type | Reset Description 
Value 


[sewed [апы oo Reed — — — — — — 


chnl9_addr [14:0] | RW 0x968 | the address the channel is mapped to in the 
PMU chip space 


7.21.5.2.24 CHNL10 ADDR 


ви Ги [so] |» o [5 [25 | и [о [е [т | » | [в [7 [15] 
Pme UAE] 


reserved 


Field Name Type | Reset Description 
Value 


ee: СЕ no oo | веома — — — — — — 


chnl10_addr [14: 0] | RW 0x968 | the address the channel is mapped to in the 
PMU chip space 
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7.21.6 — Application Notes 


7.22 Thermal Controller 


7.22.1 Overview 


210. Temperature measurement 

211. Support 2 thermal sensor. 

212. Configurable cold/hot temperature monitor and send interrupt 

213. Configurable Overheat auto alarm logic 

214.Configurable temperature low/high remind mechanism. (In normal 
temperature region) 


7.22.2 Features 


215. Controller work in 32K RTC clock or 1Mhz domain. 

216. Configurable detect temperature 

217. Configurable monitor temperature mode. (1, 2, 4, 8, 16,32 sampling average 
) Default 1 sample. 

218. Configurable temperature sample interval time. 

219. Configurable detect temperature precision. 2^8 to 2^14 

220. Each sensor work individually. 

221.Sensor controller parameter such as temperature threshold, monitor 
parameter can change at any time. After changes the configuration, Sensor 
controller should start to work in new parameter. 

222. Each sensor's interrupt even can be enable or disable individually. 

223. Verihot even can cause an interrupt or directly send verihot alarm to top level 
ASIC logic. 


7.22.3 Signal Description 
Table 1. Digital Interface 
Signal Name y/o Description 


сік thm | Digital Logic work clock, 32KHz. 


rst n | Reset thm top 


power down TS 
THM TS PD О 0:power оп TS; (default) 
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1:power down TS. 


reset THM output 


0: normal work; (default) 


THM TS RST O 1:reset ADC. 

THM TS CHOP EN О 0:no chop (default); 1: with chop 

THM TS VREF CHOPE 0:THM reference voltage input no chop (default); 1: with 
N О сһор 


Select the УВЕ output 
0:low voltage vbe as output; 


THM TS VBE SEL O 1: high voltage vbe as output. 


BJT position select; 
0: ARM TS; (default) 


1: GPU TS; 
THM TS BJT SEL[2:0] О [2:1] Reserved interfaces 


THM TS SDOUT | Sensor output,needing decimator 
PCLK | АРВ сік 

PRESETn | АРВ reset 

PADDR[31:0] | АРВ address 

PSEL | АРВ Pselect 

PENABLE | АРВ Penable 

PWRITE | АРВ write 

РМ/РАТА[31:0] | АРВ write data 

PRDATA[S1:0] О АРВ read data 

PREADY О АРВ ргеаду 


THM overheat alarm О Thm Overheat alarm to system. 

THM int О Thm interrupt to system 

THM overheatO alarm О Thm ѕепѕого (arm sensor) overheat alarm 
THM overheati alarm О Thm sensor1 (GPU sensor) 
THM_Senser0_int О Thm sensor0 (ARM sensor) interrupt 

THM Senserl int О Thm sensor1 (GPU sensor) interrupt 


The interface of Digital and analog 
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тмек [[ILILILILILILILI LI LI LI LI LJ LI LI 


RST TS 


CHOP. ЕМ 


THM TS BJT SEL 
THM Td vBE 5 
EL 


ТИ ТОО [злу Poe eere и ле Igi ENG Tw Poe mec ЫП ГАНЧЫ 


7.22.4 Function Description 


7.22.4. the THM work status 
Over heat 
When hot alarm even 
detect mode 
А = 
overheat tmt SR А А A 


E 


| 
| 
/ | 
Hot | 


| | 
Hot to normal J \ | 


| 
High offset | 


u | 


Low offset 


| 


cold “ 


Figure 1.1 ТНМ Status and temperature threshold. 
The figure 1.1 show the thm module's different status under temperature threshold. 


And also show the status change in different temperature. Each sensor of THM 
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can work individually. The THM sensor controller can set 6 temperature 
thresholds. The thresholds have different meaning for THM to detect. 


Cold: 

When temperature lower than this threshold. THM can report cold low even. If cold 
interrupt enable. Send interrupt to system. 

Low offset: 

When temperature lower than this threshold and higher than cold threshold. THM 
can report low offset even. If low offset interrupt enable. Send interrupt to system. 
High offset: 

When temperature higher than high offset threshold and lower than hot threshold. 
THM sensor controller can report high offset even. If high offset interrupt enable. 
Send an interrupt to system. 

Hot and hot to normal : 

When temperature higher than hot threshold. THM controller should enter hot 
status. And can send hot interrupt to system. At this status, if temperature drop. 
Only when the temperature lower than hot to normal threshold. The THM will exit 
hot status and come to normal status. 

Overheat: 

When temperature higher than overheat threshold. It means the temperature is 
higher than a danger level for the Chip. THM sensor can send a overheat alarm to 
system. And the Soc system can reset the chip. At the same time, the THM 
overheat status will save in register and this domain do not been reset. 


7.22.4.2 The temperature detect of THM 


Sensor det valid 


Det peri cnt 


Det even plus 


Sensor mon valid 


Sensor mon cnt 


Sensor mon rdy plus 


Sensor sem run 


Sensor samp cnt 0 а 1 0 1 


Sensor samp rdy plus 


Figure 1.2 THM temperature detection 


Figure 1.2 show the detect temperature sequence of THM. 
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Det peri cnt is a 20bit counter work in 32K clock domain. In temperature detect 
valid period. When it count the cycles equal to pre set cycles. THM will enter the 
temperature simple valid period. 


THM controller can work in 5 modes. They are sample one time. Or 2/4/8/16 
calculates average value. It depend on the setting of sensor's mon thm mode. If 
the mon thm mode setting is not simple for 1 time. The sensor mon cnt will be 
used to calculate the period between 2 simple cycles. 


7.22.4.3 Clock Domain 
Totally two clocks input to THM module. 


e 32Khz/1Mhz clock is thm controller working clock. 
e АРВ clock for thm interface and registers. 


7.22.5 Control Registers 


7.22.5.1 Memory map 
THM base address: 0x402F 0000 
THM Sensor0 offset address: 0х0 
THM Sensor1 offset address: 0х100 


Table THM control register 


СТИГИ 


High 461$ of THM detect period and 
0x0020 SenO ctrl 

sensor control 
0x0024 SenO cal peri Low 16bits of THM detect period 
0x0028 SenO int ctrl Sensor0 interrupt control 
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Offset Address | Name Description 


0х002С SenO int sts Sensor0 interrupt status 


SenO int raw st . 
0x0030 Sensor0 interrupt raw status 


S 


SenO overheat . 
0x0040 Overheat and hot threshold 
hot thres 


беп0 hot2nor h | 
0х0044 . Hot2normal and high offset threshold 
ighoff thres 


SenO lowoff col 
0x0048 Low offset and cold threshold 
d thres 


0x004C 16bits simple period cycles. 
0x0050 SenO mon сіп THM monitor temperature mode 


беп0 tmperO re 
0x0054 Ай The lastO temperature record 


беп0 ітрегі re 
0х0058 m The last1 temperature record 


беп0 tmper2 re 


0x005C d The last2 temperature record 
a 


беп0 tmper3 re 
0x0060 d The last3 temperature record 
a 


0x0064 SenO cur sts The sensorO current status 


High 4bits of THM detect period and 
0x0120 белі сіп 

sensor control 
0x0124 Sen1 cal peri Low 16bits of THM detect period 


0x0128 Зеп1 int сіп Sensor1 interrupt control 
0x012C Sen1 int sts Sensor1 interrupt status 


белі int raw st . 
0х0130 Зепзог1 interrupt raw status 


S 
0x0134 Зеп1 int сіг Sensor1 interrupt clear 
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Offset Address | Name Description 


Seni int cntO Sensor1 interrupt counterO 
Sen! int cnt1 Sensor1 interrupt counter1 


Sen1_overheat_ 
Overheat and hot threshold 
hot_thres 


Sen1_hot2nor_h | 
| Hot2normal and high offset threshold 
ighoff thres 


Sen! lowoff col 
d thres 


16bits simple period cycles. 
Sen1 mon ctrl THM monitor temperature mode 


Low offset and cold threshold 


Seni tmperO re 
е Тһе last0 temperature record 


бепі ітрегі re 
The јаз! temperature record 


бепі tmper2 re 
The last2 temperature record 


бепі tmper3 ге 
The last3 temperature record 


ad 
The sensor1 current status 


7.22.5.2 Register Descriptions 


7.22.5.2.1 THM CTRL 


Description: 
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0x0000 THM sensor enable (reset 0x0000 0000) THM CTRL 


БЕ БЛЕЗ ЕЕ ЕЕ БА ТЕ GS А 


Reserved 


Type 


Reserved 


Type 


Field Name Type | Reset | Description 
Value 


7.22.5.2.2  THM INT CTRL 


Description: 
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0x0004 THM interrupt ctrl (reset 0х0000 0000) THM INT CTRL 


ЖЕЛ ea ЕЛ GREEN ERU GS ERU 


Reserved 


Reserved Reserved 


Type 


Description 


Sensori overheat alarm en Sensor1 overheat alarm enable. Only 
this bit set to 1. Sensor1’s overheat 
alarm can send to system. 


SensorO overheat alarm en Зепзог0 overheat alarm enable. Only 
this bit set to 1. Sensor0’s overheat 
alarm can send to system. 


Sensori int en 1 Sensor interrupt. Only this bit set to 1. 
Sensor1’s interrupt can send to 
System. 

SensorO int еп Sensor0 interrupt enable. Only this bit 
set to 1. Sensor0’s interrupt can send 
to system. 
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7.22.5.2.3 ТНМ INT STS 


Description: 


0x0008 THM interrupt status (reset 0x0000 0000) THM INT STS 


ЖЕ ip ЕЛ ЕЛЕ ESSERI EUER SR RI 


Reserved 


Type 


Reserved Reserved 


Field Name Type | Reset | Description 
Value 


ЕЕ ГЕН СЕГЕЕЕЛГІРІТІГІТІГЕ 
ноти лит З ГЕНІСЕГЕНЕСГТІТІТ ҮГІТІН 
senin [+ [no [s [semen munanan — — 
seems o [о [° ЕС 


7.22.5.24 — SENSOR CTRL 


Description: 
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0x0020 sensorO 
Sensor control (reset 0х0000 0000) SENSOR CTRL 
0x0120 snesor1 


СІЗ ЕЛЕР ЕЕ ТЕЛЕ ЕНЕ ЗВЕНЕ 


Reserved 


ЖЕШЕТ Л ИЕ СВОЕ 


Sen det peri Sen det precision 


Field Name Type | Reset | Description 
Value 
THM TS FORCE POWER ON | [15] R/W power down TS 
0:power on TS; (default) 
1:power down TS. 
THM TS RST [14] R/W reset THM output 
0: normal work; (default) 
1:reset ADC. 
THM_CHOP_EN пз] |RW [o | oino chop (default: 1: with chop 
THM_TS_VREF_CHOPEN [12] R/W 0:THM reference voltage input no 
chop (default); 1: with chop 
Sen_det_peri[19:16] [11:8] | R/W The period of two valid detect 
temperature action. High 4bits. 
Use 32K clock to calculate. 
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Sen det precision The precision of sensor. 

4'h0: 2^8 

4'h1: 2^9 

4'h2: 2^10 
4'h3: 2^11 
4'h4: 2412 
4'h5: 2^13 
4'h6: 2^14 


Sen set rdy When write 1 to this bit. All 
parameter of sensor registers will 
load to 32K domain and the 
Sensor will start to work in new 
parameter. This bit will auto 
change to 0. 


Sen soft reset Soft reset to current sensor. Write 
1 valid. 


Sen unnormal int mode 1: Each detect valid will send a 
interrupt if in unmoral status. 


0: Only change status to a 
unmoral status THM will send 
interrupt. 


7.22.5.2.5 


беп топ еп Sensor monitor enable. Only this 


bit set to 1 and then sen set rdy 
write a 1 can start a sensor. 


SENSOR DET PERI 


Description: 
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0x0024 sensorO 
Sensor detect period (reset 0х0000 0000) SENSOR DET PERI 
0x0124 snesor1 


аа ЛЕЛЕ А ЕТЕ ЕНЕ ЗЕ ЕС 


Reserved 


Е Е ЕС Е ЕЕ AEA 


Sen det peri 


ч 


Field Name Type | Reset Description 
Value 


Sen det peri[15:0] [15:0] | RW | 16'h800 | The period of two valid detect 
temperature action. Low 15 bits. Use 


32K clock to calculate. 


7.22.5.2.6 — SENSOR INT CTRL 


Description: 
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0x0028 sensor 0 
Sensor interrupt control(reset 0х0000 0000) SENSOR INT CTRL 
0x0128 sensor 1 


ПСА БАЕЛЕЛЕЗЕЗ RR ЕЛЕ 


Reserved 


ШЕ p pass И И ЕЕ РА БН 


í Fa 


| туре | 


Field Name Type | Reset | Description 
Value 


Sen overheat alarm en |) ам јо | Sensor overheat alarm enable. 1 valid 


Sen det temper rdy int en RAN Sensor detect temperature ready 
interrupt enable. 1 valid. 

Sen overheat. int. en [5] R/W Sensor overheat int enable. 1 valid. 
Sensor also can sent interrupt in 
overheat status. 


sn Cd 
иод е [з [nw [o | зове пионати ненен 
Secon Таг [Aw [o | зове наванне тан 
анса [mw [о ЕЕ 
roemen [ан AUNT T TET twee 


7.22.5.2.7 SENSOR INT STS 


\0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1289 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM SC7731G/SC8731G Device Specification 


Description: 


0x002C sensor 0 
Sensor interrupt status(reset 0х0000 0000) SENSOR INT STS 
0x012C sensor 1 


ааа p p ВЕ ЕЕ ЕЕ 


Reserved 


Type 


СЕБЕЛЕ Е A 


M 


| туре | 


Field Name Type | Reset | Description 
Value 


Sen overheat alarm. sts im Rw |o | Sensor overheat alarm status. 1 valid 

Sen det temper rdy int sts RAN Sensor detect temperature ready 
interrupt status. 1 valid. 

Sen overheat int sts [5] RAN Sensor overheat int status. 1 valid. 
Sensor also can sent interrupt in 
overheat status. 


Sen hot int sts w [Rw [о | Sensor hot int status. 1 valid. 
Sen hot2nor int sts а] [вм |o | Sensor hot 2 normal int status. 1 valid. 
Sen highoff int sts (2 w |o | Sensor high offset int status. 1 valid 


Sen lowoff int sts m [Rw |o | Sensor low offset int status. 1 valid. 
Sen cold int sts |o nw |o | Sensor cold int status. 1 valid 
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7.22.5.2.8 SENSOR INT RAW STS 


Description: 


0x0030 sensor 0 
Sensor interrupt RAW raw status(reset 0x0000 0000) SENSOR INT RAW STS 
0x0130 sensor 1 


TEES] ER pop P p pu ES E RORIS ER 


Reserved 


Type 


ЖА EF ec Fe 8 


EM 


| туре | 


Field Name Type | Reset | Description 
Value 

Sen overheat alarm raw sts [7] | RW Sensor overheat alarm raw status. 
1 valid 

Sen det temper rdy int raw sts R/W Sensor detect temperature ready 
interrupt raw status. 1 valid. 

Sen_overheat_int_raw_sts [5] | RW Sensor overheat int raw status. 1 
valid. Sensor also can sent 
interrupt in overheat raw status. 


Sen_hot_int_raw_sts га ам јо | Sensor hot int raw status. 1 valid. 
Sen hot2nor int raw sts [RW fo | Sensor hot 2 normal int raw status. 
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Sen highoff int raw sts uu Sensor high offset int raw status. 1 
valid 


Sen lowoff int raw. sts uu Sensor low offset int raw status. 1 
valid. 


Sen cold int raw sts ој |ем о | Sensor cold int raw status. 1 valid 


7.22.5.2.9 SENSOR INT CLR 


Description: 


0x0034 sensor 0 
Sensor interrupt CLEAR(reset 0x0000 0000) SENSOR INT CLR 
0x0134 sensor 1 


АБДЕШ АЕ el ЕЕ Е RE d 


Reserved 


а ИЕ RN ЕЯ 8 EO ЯЗ ЕЛЕЖЕЛ ЕЛЕНА 


NE · 


| туре | 


Field Name Type | Reset | Description 
Value 


Sen overheat alarm clr Im ам о | Sensor overheat alarm clear. 1 valid 
Sen det temper rdy int clr ГЕ СІ ГЕН Sensor detect temperature ready 
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interrupt clear. 1 valid. 


Sen overheat int clr Sensor overheat int clear. 1 valid. 
Sensor also can sent interrupt in 
overheat clear. 


Sen hot int clr [ Sensor hot int clear. 1 valid. 


eem | 
EX" TE | 


7.22.5.2.10 — SENSOR INT CNTO 


Description: 


0x0038 sensorO 
Sensor int counter O(reset 0х0000 1000) SENSOR INT CNT 0 
0x0138 sensori 


Таоа Se ЛЕЛЕ ЕЗ ИЕЛЕ 


Reserved 


Type 


EET ВЕ ПА БЕО 1 


| Name | Sen overheat alarm cnt Sen overheat int cnt Sen hot int cnt 


w| e m | om у 


Field Name Type | Reset | Description 
Value 
Sen overheat alarm cnt | [11:8] Sensor overheat alarm cnt. Reload 
parameter or sensor reset will clear this 
register. 


Sen overheat int cnt [7:4] во |o | Sensor overheat int cnt. Reload 
\0.1 
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parameter or softreset will clear this 
register. 


Sen hot int cnt Sensor hot int cnt. Reload parameter or 
softreset will clear this register 


7.22.5.2.11 SENSOR INT СМТ1 
Description: 
0x003C sensorO 
Sensor int counter 1(reset 0х0000 1000) SENSOR INT CNT 1 
0x013C sensor1 


Reserved 


ШЕЛ ESTEE ES d ES SEES EE ER RR RE E 


| Name | Sen highoff alarm cnt Sen lowoff int cnt Sen cold int cnt 


Field Name Type | Reset | Description 
Value 

Sen highoff int cnt [11:8] Sensor high offset int cnt. Reload 
parameter or sensor reset will clear this 
register. 

Sen lowoff int cnt [7:4] Sensor low offset int cnt. Reload 
parameter or softreset will clear this 
register. 

Sen cold cnt [3:0] Sensor cold int cnt. Reload parameter or 
softreset will clear this register 


7.22.5.2.12 SENSOR OVERHEAT HRES 


Description: 
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0x0040 SENSOR OVERHEAT 
Sensor overheat and hot threshold(reset 0x0000 0000) 
0x0140 . HOT THRES 


EREICIEIECIEREICIEREIEJERCIERCIERE 
ү MN 


БЕЗ F RSS IER RA EG ЕТСЯ ЗЕ 


Reserved Sen hot threshold 


Type 


Field Name Type | Reset | Description 
Value 


| Sen overheat threshold | | Sen overheat threshold | threshold 0x2000 | Sensor Overheat threshold — | Overheat | Sensor Overheat threshold — | 


7.22.5.2.13 SENSOR_HOT_THRES 
Description: 
0x0044 SENSOR_OVERHEAT 
Sensor overheat and hot threshold(reset 0x0000_0000) 
0x0144 _HOT_THRES 


Reserved 


 АЕЛЕЛ ЕДЕ Е ЕЕ Е ЕЛЕР 


Туре 


Reserved Sen overheat threshold 


Шо REESE ECCE RE ВВ ВВ AUS 


Type 
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Field Name i Type | Reset | Description 


Sen_hot_threshold [13:0] 0x1000 | Sensor hot threshold 


7.22.5.2.14 SENSOR_HOT2NOR_THRES 
Description: 
0x0048 sensorO Sensor hot to normal and high offset threshold (reset SNESOR HOT2NOR . 
0x0148 sensori 0x0000 0000) HIGHOFF THRES 


Reserved 


ЖА ИЕ ОЕ ЕЕ ЕЧ E i ES ESI ESI RESI a 


Type 


СК АЕТ ЕЛЕ ЕЛЕБИ Л s БАЕ 


Reserved Sen hot2nor threshold 


w| s 


Field Name Type | Reset | Description 
Value 


Sen hot2nor threshold | [13:0] 0x800 | Sensor hot to normal threshold 


7.22.5.2.15 SENSOR HIGHOFF THRES 


Description: 
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0x004C зепзого Sensor hot to normal and high offset threshold (reset SNESOR HOT2NOR _ 
0x014C sensor1 0x0000 0000) HIGHOFF THRES 


ЕНЕЛЕР ЕЕ ЕЕЕ КА 


Reserved 


КО ЕЙЕЛ БИЕ ЕЯ Еа 8 


Reserved Sen hithoff threshold 


Type 


Field Name Type | Reset | Description 
Value 


| Sen highoft threshold | | Sen highoft threshold | threshold 0x400 | Sensor high offset threshold | | Sensor high offset threshold | offset threshold 


7.22.5.2.16 — SENSOR LOWOFF THRES 


Description: 

0x0050 SENSOR LOWOFF C 
Sensor low offset and cold threshold (reset 0x0000 0000) 

0x0150 OLD THRES 


Reserved 


ШИЕ Е e p'u popi c 


| Name | Reserved Sen low off threshold 


Type RO 
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Field Name i Type | Reset | Description 
Sen cold threshold | [13:0] 0x200 | Sensor low offset threshold 
7.22.5.2.17 SENSOR COLD THRES 
Description: 
0x0054 SENSOR LOWOFF C 
Sensor low offset and cold threshold (reset 0x0000 0000) 
0x0154 OLD THRES 


Reserved 


Bul ИЕШЕ ЕЛЕН ИШЕ ЕНЕ bip: 


Туре 


ТА ЕЛЕЕ CR Е ЕЕ ЕВЕ ЕЛЕЙ 


Reserved Sen lowoff threshold 


и | s 


Field Name Type | Reset | Description 
Value 


Sen lowoff threshold | [13:0] 0x100 | Sensor low offset threshold 


7.22.5.2.18 SENSOR MON PERI 


Description: 
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0x0058 
Sensor monitor temperature period(reset 0x0000 0000) SEN MON PERI 
0x0158 


|Б ЕН ЗА В ЕТ ЕЛ 


Reserved 


АСЕ ЧҮ RES ДА ПЕР РА БН 


SEN MON PERI 


~ 


Неја Мате Type | Reset Description 
Value 
SEN MON PERI | [15:0] | RW | 16'h100 | Sensor monitor temperature period when іп 
2/4/8/16 average mode. 


7.22.5.2.19 SENSOR MON CTRL 


Description: 
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0x005C 
0x015C 


ЕТ ЕЛЕЕ Re Aes Dp pim 


SENSOR mon conirol (reset 0x0000_0000) SENSOR_MON_CTRL 


Reserved 


SNR SE Es 


Reserved Sen_mon_mode Reserved 


Type 


Field Name Type | Reset | Description 
Value 


Sen_mon_mode [6:4] | RAW 0: sample once to monitor temperature of 
sensor. 
1: sample 2 times and calculate average 
value 
2: sample 4 times and calculate average 
value 
3: sample 8 times and calculate average 
value 
4: sample 16 times and calculate average 
value 

Sen mon max min enO R/W 0: do not sub the max and min value in 
none 0 mon mode. 
1: sub the max and min value in none 0 
mon mode. 


7.22.5.2.20 SENSOR_TEMPERO_READ 
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Description: 

0x0060 SENSOR TEMPERO . 
Sensor read back temperature of last O(reset 0х0000 0000) 

0x0160 READ 


Reserved 


ДИ ЕЛ Е А И А ЕЕ 


Res 


Sensor temperO read 


Field Name Type | Reset | Description 
Value 


Sensor temperO read | [13:0] во | 1410 | Last 0 temperature read. 


7.22.5.2.21 SENSOR TEMPER1 READ 
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Description: 

SENSOR TEMPER1 . 
0x0064 Sensor read back temperature of last 1(reset 0х0000 0000) HEAD 
0x0164 


Reserved 


ЗЕЛ ЕЕ ЕЕ иш 


Туре 


Res 


Sensor temperí read 


Field Name Type | Reset | Description 
Value 


Sensor іетрегі read | [13:0] ЕСЕ 1480 | Last 1 temperature read. 


7.22.5.2.22 . SENSOR TEMPER2 READ 


Description: 
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0x0068 SENSOR TEMPER2 _ 
Sensor read back temperature of last 2(reset 0х0000 0000) 
0x0168 READ 


BE RON ER CE Dp DL mi 


Reserved 


Res 


Sensor_temper1_read 


Field Name Type | Reset | Description 
Value 


Sensor temper2 read | [13:0] но | 13һ0 | Last 2 temperature read. 


7.22.5.2.23 SENSOR ТЕМРЕНЗ READ 


Description: 
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0x006C SENSOR TEMPER3 . 
Sensor read back temperature of last 3(reset 0х0000 0000) 
0x016C READ 


А ЫЕ RON а DL 


Reserved 


Res 


Sensor temper3 read 


Field Name Type | Reset | Description 
Value 


Sensor temper3 read | [13:0] но | 1410 | Last 3 temperature read. 


7.22.5.2.24 SENSOR CUR STATUS 


Description: 
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0x0070 Sensor current status and temperature read ready(reset 
0x0170 0x0000 0000) 


ОЖ ESTER ESSI ERES PES У А ЕДЕ 


SENSOR CUR STS 


Reserved 


Res 


Reserved Sensor temper rdy SENSOR CUR STS 


Field Name Type | Reset | Description 
Value 


Sensor. temper гау | [11:8] Means the last0 to last3 temperature read 
ready 
Sensor cur STS ea во јој | For debug used. Record the current status of 
mE THM 


7.22.6 Application Note 
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sensor 
and Set 
sensor 


Set 
sensor 
int 
enable 


Set 
sensor 
rdy 


Interrupt 
control 


Sensor 
onitor 
work 


Can Read 
temperatu 


Interrupt 
even 


set new 
parameter 


Figure 1.2.1 THM Software control sequence 


The THM works in 32K/1Mhz clock domain. The software read/write registers through APB 
Bus. 


The two sensor work individually. 
Software should first enable THM sensor. 
Set sensor work parameter. 

Set sensor set ready to 1. 


Then THM sensor controller will load the setting of sensor and begin to detect the temperature 
under setting. 
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Figure 8-1 Audio subsystem architecture 


The device is a flexible, low-power, low-voltage, high quality stereo audio codec, which 


containing a mono Analog to Digital Converter (ADC), a stereo Digital to Analog Converter 
(DAC) and additional analog circuitry: 


An extensive power-management unit with an internal voltage reference, four 
programmable 008 is available to generate all required internal reference voltages, 
analog supply voltages required by the device, and microphone biasing voltage from the 
analog positive 3.6V to 4.2V supply. 

The record path covers operations from 8 KHz to 48 KHz stereo recording, and contains 
programmable input channel configurations covering single-ended and differential 
setups, as well as floating or mixing input signals. It also includes a digitally controlled 
stereo microphone preamplifier 

The device can cover operations from 8 KHz mono voice playback to audio stereo 48 
KHz DAC playback 

The playback path offers signal-processing blocks for filtering and effects, and supports 
flexible mixing of DAC and analog input signals as well as programmable volume 
controls. 

The playback path has four output drivers to support 160/320 stereo single-ended 
headphone, 160/320 differential receivers, 10kO stereo lineout and 80 differential 
speaker. These four output drivers can be programmable independently. 

The PA is Class-AB mode and Class-D mode optional. 

Extensive Register based control of power, input/output channel configuration, gains, 
effects, pin-multiplexing, and clocks is included, allowing the device to be precisely 
targeted to its application. 

Programmable sampling frequency F for ADC: 8/12/16/20/24/28/32/36/40/44/48/52 KHz 
Programmable sampling frequency F for DAC: 
8/9.6/11.025/12/16/22.05/24/32/44.1/48/96 KHz 
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The voice band control (VBC) interface communicates with software or DMA, and this block contains 
ping-pong buffers for each channel, control registers for the entire audio subsystem, APB bus for AP or 
CP access, interrupt control and DMA interface control logic. 


Except the VBC interface, all the other parts of the system together constitute the audio codec. Main 
clock (MCLK) and global reset of audio codec are generated from top-level clock and reset 
management logic. 


Three groups 01125 serial interface connect ADC/DAC of the audio codec with the VBC interface, two 
groups are for ADC channels, and the other is for DAC channels. The VBC interface is always the 
slave, and the audio codec part is the master. 


8.2 Audio Codec 
8.2.1 INTRODUCTION 


8.2.1.1 Features 


e Retargetable to TSMC 0.18um/0.152um, ЗМС 0.18um/0.153um 1p6m mixed signal low 
power process with 6 or more metal mask layers plus 1 resistor and 1 capacitor mask 
layers 

€ +1.8V (from 1.6V to 2.0V) power supply for the digital part, +3.8V (from 3.6V to 4.2V) 

power supply for the analog part. 

Junction temperature range from -40?C to 100°С 

Separate power-down modes for ADC and DAC (shutdown mode, stand-by mode) 

Three differential microphone inputs with three micbias 

Four audio output drivers 

= Class-AB, optional Class-G stereo 160/320 single-ended headphone drivers 

B 160/320 differential receiver drivers 

m fully differential line outputs 

=  Class-AB mode and Class-D mode optional Power Amplifier (PA) 

Ф Reduction of audible glitches systems 

ш Pop reduction system 

Ш Soft mute mode 

Output short circuit protection 

Battery over voltage protection circuit with auto recovery 

Over temperature detection circuit 

Supports 26MHz main clock frequency 

Supports programmable sampling frequency F for ADC: 

8/12/16/20/24/28/32/36/40/44/48/52 KHz 

Supports programmable sampling frequency F for DAC: 

8/9.6/11.025/12/16/22.05/24/32/44.1/48/96 KHz 

Supports iis master interface for ADC decimation filter output and DAC interpolation filter 

input 

Supports both left and right channel for ADC and DAC path 

Supports mute control for DAC path during sampling frequency Fs mode switch 

Supports DAC to ADC loop path 

DSP functions including EQ, AGC, DRC, noise filter (no wind noise filter). 
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8.2.1.2 


8.2.1.3 


8.2.2 


8.2.2.1 


There is no need big cap because of Class G. 


Applications 


Portable Navigation Devices (PND) 

Portable Media Players (PMP) (MP3) 

Communication (Mobile Handsets) 

Portable Computing 

Home theater systems (DVD player & recorders, Set-top boxes) 
Automotive audio systems 


Performances 


Stereo Audio ADC 

ш Signal-to-Noise Ratio (SNR): 90dB A-Weighted 

= Total Harmonic Distortion (THD): -85dB 

= Dynamic Range (DR): 90dB 

= Power Supply Rejection Ratio (PSRR): 70dB(220Hz-2kHz 

Stereo Audio DAC 

= SNR: 100dB A-Weighted 

= THD: 80dB 

ш DR: 100dB 

Ш PSRR: 70dB@20Hz~2kHz 

ADC digital gain range from -77.25~+18dB, 0.75dB step 

DAC digital gain range from -77.25~+18dB, 0.75dB step 

Two input Programmable Gain Amplifier (PGA) for three differential 

Microphone inputs independently, gain range from -6dB to +41.25dB with 0.75dB step 

Audio output drivers’ gain independently set 

= Headphone output gain range from -36~+9dB, 0.5dB step 

= Receiver output gain range from -36dB to +9dB with 0.5dB step 

m = Lineout output gain range from -27~+18dB, with 0.5dB step 

= PA output gain range from -24~+21dB, with 0.5dB step 

Audio output drivers’ typical output power 

= Headphone Class-AB ог Class-G driver @3.3V: 25mW on 32Ohm load, 40mW on 
16 Ohm load 

ш Receiver driver @3.3V: 100mW on 32Ohm load, 200mW оп 16 Ohm load 

m PA driver @4.2\: 800mW on 80 load іп Class-D mode, 500mW on 80 load in 
Class-AB mode 


ELECTRICAL SPECIFICATIONS 


Absolute Maximum Ratings 
Over operating free-air temperature range unless otherwise noted (1). 


Table 8-1 Absolute Maximum Ratings 
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-0.3 to 5 М 
-0.3 іо 0.3 М 


<|<<|<< 


AVDD36 – AGNDVB ог 
IVSSAO ог VSSPA 

AAVDDVB - AGNDVB or 
VSSAO ог VSSPA 

IVBATPA - AGNDVB or VSSAO 
ог VSSPA 


< 


AVDD36 ог УВАТРА- 


-0.3 to 0.3 M 


(2) Stresses beyond those listed under *absolute maximum ratings" may cause permanent damage to 
the device. These are just stress ratings, and functional operation of the device at these or any 
other conditions beyond those indicated under “recommended operating conditions" is not implied. 
Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


2 
— 
— 
— 
— 
a 
xS 
— 
u 


8.2.2.2 Recommended Operating Conditions 
AGNDVB = ОУ, all voltages are measured with respect to ground AGNDVB. 


Table 8-2 Recommended Operating Conditions 


PARAMETER SYMBOL 


Operating free-air temperature TA 


Junction temperature TJ 


AVDD36, 
VBAT power supply (1) VBATPA 


Analog power supply (2)(3)(4) AVDDVB 


Output amplifier power supply VDDAO 
(2)(9) 
Digital power supply VDD 


Sampling frequency Fs 
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8.2.2.3 


8.2.2.4 


8.2.2.4.1 


orars Токан | [2 | |” 


Note that AVDD36 and VBATPA have to be externally connected at the same voltage level. 
Note that AVDDVB and VDDAO have to be externally connected at the same voltage level. 
Note that AGNDVB, VSSAO, VSSPA and VSS have to be connected to the PCB ground. 
Assuming a 20 mVpp ripple on analog power supplies (200 KHz sine wave). 


~~~ 


(5 
(6 
(7 
(8 


Required External Components 


The following table summarizes the external components required for a proper working of the 
device, except those used for the analog input and output signals: 


Table 8-3 Required External Components 


DESCRIPTION 


Cext, ceramic reference decoupling capacitor 


Cext, tantalum reference decoupling capacitor 


Tantalum analog power supply decoupling 
capacitor 


Ceramic AVDD36 decoupling capacitor 


Ceramic AVDDVB decoupling capacitor 


Ceramic VDDAO decoupling capacitor 


Ceramic VBATPA decoupling capacitor 


Ceramic AVDDPA decoupling capacitor 


MICBIAS decoupling capacitor 


Electrical Characteristics 


ADC Channel 
Measurement conditions: 


At T = 25°С, AVDD36 = VBATPA = 3.8 V, AVDDVB = VDDAO = 3.3 V, DVDD = 1.8 V, input sine wave 
with a frequency of 1 KHz, Fmclk = 26MHz, Fs = 48 KHz, 16-bit audio data, measurement bandwidth 
20 Hz – 20 KHz, unless otherwise specified. 


Table 8-4 Electrical Characteristics – ADC Channel Analog Part 


PARAMETER CONDITIONS 


Full-scale input signal, 0 dB gain 
differential inputs (1) 


21 dB gain 


Full-scale input, single 0 dB gain 
ended 


SNR, mic inputs (2)(3) 0 dB gain 
21 dB gain 
36 dB gain 
SNR, line inputs (2)(3) 0 dB gain 
21 dB gain 
36 dB gain 


Dynamic range, mic inputs | 0 dB gain 
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(3)(4) 


21 dB дат 


Dynamic range, line inputs | 0 dB gain 


(3)(4) 


21 dB дат 
THD, mic inputs (3)(5) 0 dB gain 
THD, line inputs (3)(5) 0 dB gain 
PSRR, differential input (6) | 20Hz-2kHz 


Channel separation, mic 0 dB gain 
inputs (7) 


Channel separation, line 0 dB gain 
inputs (7) 


Gain range 


Gain step 


Gain error 


Input resistance, all inputs | 0 dB gain 
Includes 10pF for ESD, 


bonding and package pins 
Input capacitance capacitances 


Input bypass 
capacitor 


(8) The Full Scale input voltage scales with AVDDVB, equals to 1.2*AVDDVB (Тур.) 

(9) Ratio of rms output level with 1 KHz full-scale sine wave input, to the rms output level with the input 
short circuited, measured A-weighted over a 20 Hz to 20 KHz bandwidth using an audio analyzer. 

(10) All performance measurements done with 20 KHz low-pass filter and, where noted, A-weighted 
filter. Failure to use such a filter may result in higher ТНО+М and lower SNR and dynamic range 
readings than shown in the Electrical Characteristics. The low-pass filter removes out-of-band 
noise, which, although not audible, may affect dynamic specification values. 

(11) Ratio of rms output level with 1 KHz FS-60dB sine wave input, to the rms output level with the input 
short circuited, with G0dB added to compensate the small input signal, measured A-weighted over 
a 20 Hz to 20 KHz bandwidth using an audio analyzer. 

(12) Ratio of rms output level with 1 KHz FS-1dB sine wave input. The ratio of the rms sum of the 9 first 
harmonics within the measurement bandwidth 20 Hz to 20 KHz using an audio analyzer to the rms 
value of the signal. 

(13) 1 KHz 100 mVpp sine wave is applied to the AVDDVB with data input equal to 0. 

(14) Channel separation for any input connected to the ADC left channel and any other input connected 
to the ADC right channel. Add 1 KHz full-scale sine wave input to the ADC left (right) channel, right 
(left) channel input short, the ratio of the rms output level of the right (left) channel to the left (right) 
channel. 


Table 8-5 Electrical Characteristics — Micbias Part 


PARAMETER CONDITIONS 


Programmable 
settings, 1 kO 
load 


Bias voltage 
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Current sourcing 
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Power supply rejection ratio 


DAC Channel 
Measurement conditions: 


At T = 25°С, AVDD36 = VBATPA = 4.2 V, AVDDVB = VDDAO = 3.3 V, DVDD = 1.8 V, input sine wave 
with a frequency of 1kHz, Fmclk = 26MHz, Fs = 48-kHz, 16-bit audio data, measurement bandwidth 
20Hz — 20kHz, unless otherwise specified. 


Table 8-6 Electrical Characteristics - DAC Channel Analog Part 


PARAMETER 
HEADPHONE OUTPUTS 


Full-scale output voltage 


CONDITIONS 


0 dB gain, 320 load 


3 dB gain, 320 load 


0 dB gain, 160 load 


3 dB gain, 160 load 


Full-scale output power 


0 dB gain, 320 load 


3 dB gain, 320 load 


0 dB gain, 160 load 


3 dB gain, 160 load 


0 dB gain 


Vout=600mVrms 


Vout=30mVrms 


Dynamic range (2)(3) 


0 dB gain 


THD (2)(4) 


0 dB gain 


PSRR (5) 


20Hz~2kHz 


Channel separation (6) 


Channel mismatch 


Mute attenuation 


Gain range 


Gain step 


Gain error 


Idle noise (7) 


0 dB gain 


RECEIVER OUTPUTS 


Full-scale output voltage 


0 dB gain, 320 load 


3 dB gain, 320 load 


0 dB gain, 160 load 


3 dB gain, 160 load 


Full-scale output power 


0 dB gain, 320 load 
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0 dB gain, 160 load 
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3 dB gain, 160 load 


SNR (1)(2) 


0 dB gain 


Dynamic range (2)(3) 


0 dB gain 


THD (2)(4) 


0 dB gain 


PSRR (5) 


20Hz-2kHz 


Mute attenuation 


Gain range 


Gain step 


Gain error 


Idle noise (7) 
LINE OUTPUTS 


Full-scale output voltage 


0 dB gain 


0 dB gain, 10kO load 


3 dB gain, 10kO load 


SNR (1)(2) 


0 dB gain 


Dynamic range (2)(3) 


0 dB gain 


THD (2)(4) 


0 dB gain 


PSRR (5) 


20Hz-2kHz 


Channel separation (6) 


Channel mismatch 


Mute attenuation 


Gain range 


Gain step 


Gain error 


Idle noise (7) 


0 dB gain 


AUDIO PA OUTPUTS (Class-AB Mode) 


Full-scale output voltage 


0 dB gain, 8О load 


9 dB gain, 8О load 


Output power 


0 dB gain, 8О load 
THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=1% 


9 dB gain, 80 load, 
THD+N=10% 


0 dB gain, 80 load, 
Po-200mW 
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0 dB gain, 80 load, 
Po=200mW 


9 dB gain, 80 load, 
Po=300mW 


Gain range 


Gain step 


Gain error 
Idle noise (7) 0 dB gain, 8Q load 


AUDIO PA OUTPUTS (Class-D Mode) 


Full-scale output voltage 0 dB gain, 80 load 
9 dB gain, 80 load 


0 dB gain, 80 load 
Output power THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=1% 


9 dB gain, 80 load, 
THD+N=10% 


0 dB gain, 80 load, 
Po=300mW 


9 dB gain, 80 load, 
Po=550mW 


0 dB gain, 80 load, 
Po-300mW 


9 dB gain, 80 load, 
Po=550mW 


Gain range 


Gain step 


Gain error 
Idle noise (7) 0 dB gain, 80 load 
HP AMP OUTPUTS (Class-G Mode) 

Output Offset Voltage 
Output Power THD+N <= 1%, Е=160 
THD+N <= 1%, К-32/ 


SNR (A-Weighted) 


(8) Ratio of rms output level with 1 KHz full-scale sine wave input, to the rms output level with the input 
short circuited, measured A-weighted over a 20 Hz to 20 KHz bandwidth using an audio analyzer. 

(9) All performance measurements done with 20 KHz low-pass filter and, where noted, A-weighted 
filter. Failure to use such a filter may result in higher ТНО+М and lower SNR and dynamic range 
readings than shown in the Electrical Characteristics. The low-pass filter removes out-of-band 
noise, which, although not audible, may affect dynamic specification values. 

(10) A-weighted, 1 KHz sine wave (9 Full Scale —40dB. The specified value is extrapolated by adding 
40dB to the measured SNR. 

(11) Ratio of rms output level with 1 KHz FS-1dB sine wave input. The ratio of the rms sum of the 9 first 
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harmonics within the measurement bandwidth 20 Hz to 20 KHz using an audio analyzer to the rms 
value of the signal. 

(12) 1 KHz 100 mVpp sine wave is applied to the AVDDVB with data input equal to 0. 

(13) Add 1 KHz full-scale sine wave input to the DAC left (right) channel and data 0 to the DAC right 
(left) channel, the ratio of the rms output level of the right (left) channel to the left (right) channel. 

(14) Measured A-weighted rms value over a 20 Hz to 20 KHz bandwidth using an audio analyzer. 


SC7731G/SC8731G Device Specification 


8.2.3 Reference Pin Description 
(Audio) HEADMIC ІМ | Head set MIC detect input 
AUXMICP | Auxiliary MIC positive input 
AUXMICN | Auxiliary MIC negative input 
HEADMICP | Head set МІС positive input 
HEADMICN | Head set MIC negative input 
MICP | MIC positive input 
MICN | МІС negative input 
AIL 1 | Line in input signal 
AIR1 | Line in input signal 
HEADMICBIAS 
MICBIAS О MIC bias output signal 
AUXMICBIAS О Auxiliary MIC bias output signal 
AORP О Line out signal 
AORN О Line out signal 
VREFN | Audio ADC reference 
VOMI 
VCOM IO Audio VCOM signal 
AGNDVB G Audio analog Ground 
AVDDVB P Audio analog power 
VBAT_AUDIO P Supply for audio codec 
VDDAO P Audio driver power 
HEAD_P_L O Head phone L output 
VSSAO G Audio driver Ground 
HEAD P R О Head phone В output 
EARN О Earphone output М 
EARP О Earphone output Р 
AVDDPA P Audio PA LDO output 
VBATPA P Supply for audio PA 
PA OUTP О Audio PA output P 
PA OUTN О Audio РА output М 
AVSSPA G Audio PA ground 
VSS G Audio Ground 
AUD_DASYNC IO Digital audio DAC bits streams control 
AUD DADO | Digital audio DAC bits streams data 
AUD DAD!1 | Digital audio DAC bits streams data 
AUD ADSYNC IO Digital audio ADC bits streams control 
AUD ADDO О Digital audio ADC bits streams data 
AUD DANGR 
AUD DANGL 
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AUD SCLK IO Digital audio bits streams control clock 
HEAD DRO L О Headphone drvie output Left 
HEAD DRO R О Headphone drvie output Right 
HEAD AMPG INL | Headphone Class-G input Left 
HEAD AMPG INR | Headphone Class-G input Right 
AMPG VCOM G 
CPVDD P Power supply for Class-G 
CPGND G Ground for Class-G 
CPNEG P Negative supply for Class-G 
CAP P IO 2... flying cap (1uF) positive 
CAP N IO 2.7 flying cap (1uF) negative 


8.2.4 


8.2.4.1 


8.2.4.2 


V0.2 


Digital Filter Details 


Overview 
The Audio Codec include two part: digital part, and analog part. 


Digital part include DAC path and ADC path.DAC path is to handle mp3/DSP signal from 
voice bank control module. Interpolation filter, sample rate convert block are implemented 
in DAC path for convert voice signal sample rate to 6.5MHz, mute control block is also 
implemented for voice mute application. ADC path is to handle voice signal from Codec. 
Sinc filter, sample rate convert and decimation filter are implement in ADC path for 
converting voice signal sample rate to responding sampling rate, then voice signal send to 
voice bank control block or DSP. 


Features 


Both APB bus and DSP Z bus can access the same Audio Codec Digital control 
registers 


Support four ADC channel, сап configure to four Digital MIC, or Two Digital MIC 
with Two analog MIC from analog Codec. 

Support two DAC channel. 

Master IIS interface for DAC and ADC channel with Voice banc control. 


DAC SRC can support 
96KHz/48KHz/44.1KHz/32KHz/24KHz/22.05KHz/16KHz/12KHz/11.025KHz/9.6KHz/ 
8KHz. 

ADC SRC can support 
8КН2/12КН2/16КН2/20КН2/24КН2/28КН2/32КН2/36КН2/40КН2/44КН2/48КН2/52К 
Н2 

Support DAC auto mute when sample rate changing, software also can control mute 
for special application. 


Support ADC path loop to DAC path for Codec test in TEST mode. 
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8.2.4.4 


8.2.4.4.1 
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Function Description 
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| — 4 "| INPL15 | *| INTPL 113 58С | "| МИТЕ өм Г” DAL 
1$ | р 
A "| INPLtS | "| INIPLt13 58С |” MUTE зом | г” DAR 
FIFO 
Ai ii 
r* СІМ 15 CtN413 * | SINC} 25 M 
IIS 
№ СІМ 15 RC tN{13 <— SINCI25 [| 
* СІМ 15 CtN413 "* | SINCI25 M 
1$ | | 
|“ СІМ 15 RCIN113 "* | SINC | 25 M 
Figure 8-2 Audio Codec Digital Part 


Digital Filter Control Registers 


Memory map 
AP base address: 


СРО ARM base address: 0x0200 0000 
СРО DSP base address: 0x2200 0000 
CP1 ARM base address: 0x0200 0000 
CP1 DSP base address: 0x2200 0000 


0x4000 0000 


CP2 base address: 0x0200 0000 


[over лаев [name а 
за ЕГО | — — 
m [aucun | —  —  — 
ww ав | — — — — — 
mmc [pesen | — — —  —  — | 
ою осно | — — —  — | 


mma СУ Е | — — — | 
сале асо | — —  - 
wc [eic Te| — —  — | 
amm — |Ansm | — | 
mmm — амо | — _ 
wmm ама 
юс ао — — — — — 
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8.2.4.4.2 Register Descriptions 


8.2.4.4.2.1 AUD TOP CTRL 
Description: AUDIO Digital Control 


[mom —  [awcoecmumee o — L 
Cm [з зо [28 [ |» [ [ж јаје [ж [ш [зә [в [т [л] 


Reserved 


ADC1 SINC ins - T _5 hus TE ADC SINC I ADC | t. SE DAC | a SE pu DAC | ADC DRC 
_IN_SEL N_SEL a a E 
T - E i 


ADC1_SINC_IN_SEL | [15:14] R/W 0: adc1 sinc data from 
analog adc sdm data 
1: adc1 sinc data from dac 
sdm out 
: adc1 sinc data from DMIC1 


ADC1 IIS SEL [13:12] : adc1 path select 150 port 
: adc1 path select 151 port 
: adc1 path select iis2 port 
: adc1 path select iis3 port 


E SINC IN SEL 0: adc sinc data from 

analog adc sdm data 

1: adc sinc data from dac sdm 

out 

2: adc sinc data from DMICO 
ADC IIS SEL [7:6] 0: adc path select 150 port 

1: adc path select iis1 port 

2: adc path select iis2 port 

3: adc path select iis3 port 


DAC IIS SEL [5:4] вм jo | 0: dac path select 150 port 
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1: dac path select iis1 port 
2: dac path select iis2 port 
3: dac path select iis3 port 


ADC EN R [3] 0: adc path right channel 
disable 
1: adc path right channel 
enable 


DAC EN R [2] 0: dac path right channel 
disable 
1: dac path right channel 
enable 

ADC EN L [1] 0: adc path left channel 
disable 
1: adc path left channel enable 

DAC EN L 0: dac path left channel 
disable 


1: dac path left channel enable 


8.2.4.4.2.2 AUD CLR 
Description: AUDIO Digital Clear 


0x0004 AUDI CLR(reset 0х0) 


AUDI сінен oxo) m9 OT 
| в [sí | зо | 29 | 28 | 27 | 25 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | v6 | 


Reserved 


кете [ek [ww [resava [Deseo | 
(mew: — [nu TSC OCS 
сан [ш [wo — |o — [тюш т — — 
злоба [m |w [о [юте — 
оса — m о |o — [уют — 1 


8.2.4.4.2.3 AUD IIS CTRL 
Description: AUDIO IIS CONTROL 
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AUD 15 CTRL(reset 0x0780) ---____ | 
| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Nm | нд O 


Reserved 


ADC DAC 
ADC ом. | DAC юм. | APC- BET MO | DAC. DEC MO 


туре жы н ыс СР ы БЕЛ 


Field Name R/W Reset Description 
Value 
АРС 115 CKGATE. EN [15] pur DAC iis dummy clock gate 
en 
DAC 115 СКСАТЕ EN [14] RT | ADC iis dummy clock gate 
en 


АРС BCLK POL [13] вм о | ADC BCLK polarity 
DAC BCLK POL [12] вм о | DAC BCLK polarity 


DAC SAMPLE PHASE SEL | [11] R/W Sample phase for DAC IIS 
data 
0: phase 0 
1: phase 1 
АРС IOWL [10:9] R/W 3 0: 16 bit word length 
1: 18 bit word length 
2: 20 bit word length 
3: 24 bit word length 
DAC. ТОМА. [8:7] R/W 3 0: 16 bit word length 
1: 18 bit word length 
2: 20 bit word length 
3: 24 bit word length 
ADC IO MODE [6:5] RAN 0: iis mode 
1: dsp mode 
2: pcm mode 
3: reserved 


DAC IO MODE [4:3] R/W 0: iis mode 
1: dsp mode 
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2: pcm mode 
3: reserved 


ADC LR SEL [2] R/W 0: 0: low for left channel 
1: high for right channel 
1: 0: low for right channel 

1: high for left channel 


DAC_LR_SEL 0: 0: low for left channel 
1: high for right channel 
1: 0: low for right channel 

1: high for left channel 


IIS_CLKDIV_MODE DAC & ADC IIS clock 
divider: 
0: iis clk div 1 
1: iis clk div 2 


8.2.4.4.2.4 DAC SRC CTL 
Description: AUDIO DAC SRC control 


[mowc — рас ас отаца wur) — — — [ — — — —] 
Lm [s [o [2 [7 [2 [0 а Га Га Га [9 | S [зв [тт [в 
C 


Reserved 


Type 


ЕО ОНИ 
Peset ШИШЕ ЗВ C В ВВ ОСН О ОЕ о | о ОЕ Е СВ 
ПО Б | | БЕЗ ОН Б СИ О И АЯ CLERI АЕ ПЕВЕЦ 


DAC_MUTE_DIV1_CTL DAC MUTE DIVO CTL DAC FS MODE 


Field Name R/W Reset Description 
Value 
DAC MUTE EN [15] R/W 1 0: disable mute 
1: enable mute 
DAC MUTE СТІ [14] R/W 0: disable soft mute 
1: enable soft mute 
DAC_MUTE_DIV1_CTL [13:10] R/W Dac mute counter1 
threshold, step is controlled 
Бу counterO 


| DAC_MUTE_DIVO_CTL | | DAC_MUTE_DIVO_CTL | DIVO_CTL В СН — Dac mute counterO threshold 


DAC FS MODE : 0] Dac src fs frequency : 
0: 96K 
1: 48K 
2: 44.1K 
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3: 32K 
4: 24K 
5: 22.05K 
6: 16K 


7: 12K 
8: 11.025K 
9: 9.6К 
10: 8К 


8.2.4.4.2.5 DAC SDM CTLO 
Description: AUDIO DAC SDM controlO 


0x0010 DAC SDMO CTL(reset 0х0100) 


[DAC SDMo СТЦгези 00100) ә | 
анна анинин 
ПЕ ООО 


Reserved 


DAC SDM DODVL DAC. SDM DIDVL dccus DAC eM 


RW R/W 


Field Name Reset Description 
Value 


mema [пыл [ww р, 

УН 
ГИСИ СР [sw o — [nene — 
ло ом оо [вл nw [o — О 
ос омо о [зз [o [бит | 


8.2.4.4.2.6 DAC SDM CTL1 
Description: AUDIO DAC SDM control1 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1324 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM 5С77310/5С87316 Device Specification 


СИ crum woes — — — |] — 
ЕСЕЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


BEL r зін 2 ИЕ ЕШ ыы. 


- | к 


LJ — ы у 
ГО о С ОС ИС БС ИС ИС ИС ИСИ 


Field Name Reset Description 
Value 


ТЕГЕН СИ СЕНЕН 
DAC SDM SOFT RST R тн, a ии DAC right sdm soft reset 
DAC SDM SOFT ВӘТ Ы |8 [вм |o | DAC left sdm soft reset 


DAC SDM TEST [7:0] RAN 8'h08 Test[7]: select test out ‚ог 
sdm out 
Тез 3]: select maping with 
rotation ,or no rotation 
Other bits: test input 


8.2.4.4.2.7 ADC. SRC CTL 
Description: AUDIO ADC SRC control 


mox; _— Гарс омо отци wm — — | — -  —] 
Pee [so [= [2 [7 [25 [2 [2 Га [2 Га [9 | е [тт [в 


Reserved 
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ADC1 SRC М [3:0] R/W Adc src upsample tap, 
Sample rate = N*4 


ADC_SRC_N [3:0] R/W Adc1 src upsample tap, 
Sample rate = N*4 


8.2.4.4.2.8 AUD LOOP TEST 
Description: AUDIO loop test control 


0x001C AUD LOOP TEST(reset 0х0120) 


[AUD LOOP TESTUeset ок || _ As | 
| в |31) зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 1 | 16 | 17 | 16 


Reserved 


Type 


РОО ОЕ G i 
| Безе ДВ И ПИ И И И СВ Е СЗ p С ЫЕ ЕИ И ЕЙ 
ПЕ Е Е Е В PPS RR ЕС ЕЕ СН ВА 


“ы. i B < ` Б 


| Туре | 


Field Name Reset Description 
0 


| Reseved | [1510 | 5: [1510 | 0] 


LOOP ADC PATH SEL ° — loop select — 
1: loop select ADC 1 

LOOP ҒІҒО AE LVL [8:6] R/W 4 Audio loop fifo empty 
watermark 


LOOP FIFO АҒ LVL [5:3] Audio loop fifo full watermark 


LOOP PATH SEL [2:1] R/W Loop_path_sel[0]: Audio 
loop loop fifo out left channel 
select, 

0 : adc left channel loop to 
dac left channel, 

1 : adc right channel loop to 
dac left channel 

Loop path sel[1]: Audio 
loop loop fifo out right 
channel select, 

0 : adc right channel loop to 
dac right channel, 

1 : adc left channel loop to 
dac right channe 
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8.2.4.4.2.9 AUD STSO 
Description: AUDIO status 


[mom — [mm sme oom —  — — — | 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
an 


Reserved 


Field Name Reset Description 
Value 


ms m [о _ 
AUD INT MASK err er Aud int status after mask 


AUD INT RAW [3:2] Aud int source status: 
BitO : mute start int 
Bit1 : mute done int 
ST MUTE [1:0] 0: IDLE 
1: MUTE UP 
2: MUTE DONE 
3: MUTE DOWN 


8.2.4.4.2.10 AUD INT CLR 
Description: AUDIO INT clear 
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н |монганен wey Cd 
ЕІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


C 


з иа 
ГР |] 


Field Name Reset Description 
Value 


a [m p 
AUD MUTE DONE INT CLR та o o o Aud mute done int clear 
AUD MUTE START INT CLR a ГИР" ЗЫ Aud mute start int clear 


8.2.4.4.2.11 AUD INT ЕМ 
Description: AUDIO INT enable 


[mom —  aowrewee wow —  — — — | — 
ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ъз ы vc 


Reserved 
О w 
Peset О C Ts ВАСИ s БЕ eed eT» БЕ 
KCN Е Е Е ЕЕ ОЕ e 0 Е ES 


Reserved 
N 


Field Name Reset Description 
Value 


= [m ГЕНЕ 
AUD MUTE DONE INT EN та — REIR Aud mute done int enable 
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8.2.4.4.2.12 AUDIF FIFO CTL 
Description: AUDIO Interface FIFO control 


[тюс — Гарно лец тюз | — | 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
Dae w——n 


Reserved 


Field Name R/W Reset Description 
Value 


СИ СИ o 


ADC FIFO AF LVL > 0] RAN AUDIF  — fifo write 
domain full watermark 


8.2.4.4.2.13 AUD_DMIC_CTL 
Description: AUDIO ADC DMIC control 


[mom — ЕТС жию — — — — | — —— 
Pex [з зо [28 [и |» |» | [ж [= [ж [ш | [зв [т ле 
ruw—w—nv 


Reserved 
Eme | 
L3 ШЕШШ И И ИНИ И АКЕ И ede qe Toe Ee ЗИ 
НСЗ БЕЈ ПСА БЕЈ ПЗП ЕЛ EREBERESENKE 


n i АВС РАЈА ADC DMIC . 
Reserved мс e j^ IM MOD CLK MODE с. ü 
iR 


Field Name Reset Description 
Value 


С eR [e p — 


ADC1 DMIC EN RAN ——— enable 
0: disable 
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ADC DMIC EN DmicO enable 
0: disable 
1: enable 


ADC1 DMIC LR SEL Dmic1 left or right channel 
select: 


0: high for left 
1: high for right 


ADC1 DMIC CLK MODE : 0: dmic1 clock frequency is: 
6.5MHz 


1: dmic clock frequency is: 
6.5/2MHz 


2: dmic1 clock frequency is: 
6.5/3MHz 


3: dmic1 clock frequency is: 
6.5/4MHz 
ADC_DMIC_LR_SEL DmicO left or right channel 
select: 
0: high for left 
1: high for right 
ADC DMIC CLK MODE : 0: dmicO clock frequency is: 
6.5MHz 
1: dmicO clock frequency is: 
6.5/2MHz 
2: dmic clock frequency is: 
6.5/3MHz 
3: dmic clock frequency is: 
6.5/4МН2 


8.2.4.4.2.14 ADC1 IIS СТВІ 
Description: AUDIO ADC1 IIS CONTROL 


[mmm —  mmaecmuem owe —  — | — — — —] 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
De == ra 


Reserved 


Type 


AD 
ADC IO B DAC | 5. MO | ADC1 IO M 1 E 
. MODE ODE RS 
EL 


| туре | ЕЛЕСІ асар 
БЕЕН 
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Field Name R/W Reset Description 
Value 
ADC1 115 CKGATE EN ПЕ ЖАШ ADC1 iis dummy clock gate 
en 


АРС1 BCLK POL [вм јо  [|ADCIBCLK polarity 


i i 


Ес i ШЕ 
К BEN 


8.2.5 Codec Registers 


8.2.5.1 Memory Map 
AP base address: 0x4003 8600 
СРО ARM base address: 0x0203 8600 
СРО DSP base address: 0x2203 8600 
CP1 ARM base address: 0x0203 8600 
CP1 DSP base address: 0x2203 8600 
CP2 base address: 0x0200 8600 


: 16 bit word length 
: 18 bit word length 
: 20 bit word length 
: 24 bit word length 
: iis mode 

: dsp mode 

: pcm mode 

: reserved 


: 0: low for left channel 


1: high for right channel 


: 0: low for right channel 


1: high for left channel 


[ern — [ume [емш —  — — — —  ] 
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8.2.5.2 Register Description 


8.2.5.2.1 DIG CFGO 


ICHEREIEIEIEZEIEIEIEIEIEREIEREJEZE] 
rus 


reserved 


Type 


reserved erv | erv = 
ed ed 
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en sel 


Ts па | па | ти | пи | ви | ви | ви] 


DIG CFGO 


Field Name Type Reset Description 
Value 
ПЕПЕ ЕДЕ о gt 
a =F 


reserved audio insert int debounce enable 


1: enable 
audio adie loop | [ 5] 


audio adie loop enable 
1: enable 
0: disable 


0: disable 
en 


audio loop map | [ 4] 
sel 


audio adile loop mapping select 
1: mapping with rotation 
0: no rotation 


adc en_r [3] audio adie ADC path right channel enable 
1: enable 
0: disable 
[ 2] - audio adie DAC path right channel enable 
audio adie ADC path left channel enable 
1: enable 
8.2.5.2.2 DIG_CFG1 


1: enable 
adc en | 
0: disable 
| Bit | зт [30 | 29 [28 | 27 | 26 | 25 | 22 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


0: disable 
dac en | audio adie DAC path left channel enable 
1: enable 
0: disable 
reserved 


ШИ CREER CES ECRIRE ECRIRE e ECRIRE EE ЕЛЕН ЕЛ 
| Name | гевемеа | OTP PD THD OTP PRECIS OCP PD THD OCP PRECIS 


Type 


[юу vo a vo — 
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DIG CFG1 


Field Name Type Reset Description 
Value 
ping [Ro [oo [Reseved G — 


пла [Ro foo [Reewd — — — — — — 
OTP PD THD — |[13:11] OTP protect timer shreshold 


[wee [ты [Ro foo [nese —  — 


8.2.5.2.3 DIG CFG2 
0x00000008 SHUTDOWN CTL,OVPTMR CTL (0x00001080) DIG CFG2 


| B |з1 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
mm SS 


reserved 


OVP_PD_THD OVP_PRECIS 


OCC 


DIG_CFG2 


e И m ed ет 
Value 
esenea [зу [Ro [oo [Rese — | 


AUD CLK SEL audip protect clock select 0: 32K , 1: 1k 


PA SHUTDOWN RW 0x0 PA shutdown enable for pa ovp 
.EN2 1: shutdown control enable 

0: shutdown control disable 
PA SHUTDOWN | [5] RW 0x0 PA shutdown enable for pa otp 
_ЕМ1 1: shutdown control enable 
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PA SHUTDOWN |[4] RW 0x0 PA shutdown enable for pa ocp 
_ENO 1: shutdown control enable 
0: shutdown control disable 


LOR_SHUTDOW | [3] RW 0х0 АОВ shutdown enable 
N EN 1: shutdown control enable 
0: shutdown control disable 


LOL SHUTDOW AOL shutdown enable 


N EN 1: shutdown control enable 
0: shutdown control disable 

EAR SHUTDOW EAR shutdown enable 

N EN 1: shutdown control enable 
0: shutdown control disable 

HP SHUTDOWN HP shutdown enable 

. EN 1: shutdown control enable 
0: shutdown control disable 


8.2.5.2.4 DIG CFG3 


AUDINT CLR , AUD SHUTDOWN CLR 
0x0000000C (0x00000000) DIG CFG3 


| ви |з1 | 30 | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
tone а SS 


reserved 
Type 


ЕЕ К 


DIG_CFG3 


Field Name Type Reset Description 
Value 


emer ema mo [oo ЕО 


LOR_SHUTDOW | [12] WC 0x0 AOR shutdown clear 
N_CLR 1: clear AOR shutdown, recovery AOR en 


LOL_SHUTDOW | [11] WC 0x0 AOR shutdown clear 
N_CLR 1: clear AOL shutdown, recovery AOL en 
EAR_SHUTDOW | [10] WC 0x0 EAR shutdown clear 
N_CLR 1: clear EAR shutdown, recovery EAR en 
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"eL EHE HP shutdown clear 
1: clear HP shutdown, recovery HP en 


РАР сал, PA shutdown clear 
1: clear PA shutdown, recovery PA en 


Lunam [iu [wc [oo domo _ — — 


8.2.5.2.5 DIG CFG4 


ви [o [о [2 [2 o [s [25 [аз [2 [т | » [лә [в [7 [15] 


reserved 
=a Ia 
| eset ИШЕ И И ИЕ И ИЕ ИЕ И И И И И ИИ И 
ЕСЕ ЕЛЕЗЛЕНЕНЕНЕЛЕДЕЛЕДЕЛЕЛЕШЕНЕЛЕШЕН 


reserved AUD INT ЕМ 


ЕГЕ — e | И 
Peet Ee Ee и о ОС С С | СЗ T2 PPP 


DIG CFG4 


Field Name Type Reset Description 
Value 
pug [no oo [Reed — _ 


8.2.5.2.6 DIG STSO 


ви Ги [so] а |» 2 [s [25 [2 [а [2 [т | » [1 [в [7 [15] 


reserved 


БЕЗЕ: m 


DIG STSO 
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Field Name Type Reset Description 
Value 


eei ena [mo oe [nes — — — — — — —] 


LOR SHUTDOW | [12] ДИС lor shutdown status 
N 
LOL SHUTDOW | [11] dl LN lol shutdown status 
N 
EAR SHUTDOW | [10] IAE EN ear shutdown status 
N 


[HP SHUTDOWN |19] — RO |00 — | hp shutdown status ә | 


ИЕ |o [en [meme a 


AUD IRQ RAW [ 7: 0] 
— 
ovp іга, 
otp irq, 
pa оср irq, 
lor ocp іга, 
lol ocp іга, 
ear ocp irq, 
hp ocp irq 
} 


8.2.5.2.7 DIG STS1 
0x00000018 INT MSK (0x00000000) DIG STS1 


LES ey SE Eee eee eke) 


reserved 


Sa Sea aa 
| Reset ШЕШ Jd ЕНЕН ЕЕЕ ЕШ ЕН ЕШШ ВЕ 
ШЕ ЕЛЕЛЕЗЕЛБИЕЛЕЗЕЧЕЛЕЛЕЛЕНЕЛЕЛЕНІЕСІ 
| Name | | моломк O O 


reserved AUD IRQ МӘК 


DIG STS1 


Field Name Type Reset Description 
Value 


зы [srar[m- mo шию 


AUD IRQ MSK т 0] 
толы 
ovp irq msk, 
оір іга msk, 
pa ocp іга msk, 
lor ocp irq msk, 
lol ocp іга msk, 
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ӨБЕЗШІШІ | SC7731G/SC8731G Device Specification 


ear ocp ігі msk, 
hp ocp ігі msk 


0x00000040 PMUR1, РМУН2 (0x00000010) ANA CFGO 


| B |з1 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | v8 | 17 | 16 | 
| кате = Е 


reserved 


AUDIO MI 
CBIAS V 


OS КИЛЕШҮ 


АТС Domain 


Field Мате Туре Reset Description 
Value 


eme: [mus [no oo [Reseed — — — — — —] 


AUDIO PA SW | [15] RW 0x0 Audio PA (Driver SPKL) power switch enable 
EN signal 
0 = disable 1 = enable 


AUDIO PA LDO | [14] RW 0x0 AUDIO LDO PA enable signal 
.EN IF PA SW ЕМ-0 
0 = disable 1 = enable 
IF PA SW ЕМ-1 
0/1 = disable 


AUDIO PA EN [13] Audio PA (Driver SPKL) enable signal 
0 = disable 1 = enable 

reserved [12] Audio PA (Driver SPKR) power switch enable 
signal (Reserved for further use) 
0 = disable 1 = enable 


reserved [11] 0x0 AUDIO LDO SPKR enable signal (Reserved for 
further use) 
IF PAR SW ЕМ=0 
0 = disable 1 = enable 
IF PAR SW ЕМ = 1 
0/1 = disable 
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reserved [10] 0x0 Audio PA (Driver SPKR) enable signal (Reserved 
for further use) 
0 = disable 1 = enable 

AUDIO OVP PD RW 0x0 Audio battery over voltage protection circuit power 
down signal 
0 = disable 1 = enable 


AUDIO OVP LD RW 0x0 Audio battery over voltage protection circuit LDO 
O EN enable signal 
0 = disable 1 = enable 
AUDIO VB EN [ 7] RW 0x0 Audio ADC/DAC LDO Enable Signal 
0 = disable 1 = enable 
AUDIO VBO EN RW 0x0 Audio DRV LDO Enable Signal 
0 = disable 1 = enable 
AUDIO HEADMI | [5] RW 0x0 Audio Headset Micbias Enable Signal 
CBIAS EN 0 - disable 1 = enable 


AUDIO MICBIAS 2 RW 0x2 Audio micbias/auxmicbias/headmicbias output 
m voltage control bit 


If MICBIAS HV EN = 0 (VCM_V<2:0> = 011) 

00 = 1.7V 01 = 1.9V 

1022.1V 11 = 2.3% 

If MICBIAS HV EN - 1 

00 = 2.21V 01 2 2.47V 

10 2 2.73V 11 = 3.0% 
AUDIO MICBIAS |[ RW 0x0 Audio micbias/auxmicbias/headmicbias output 
НУ EN high voltage enable signal 

0 = disable 1 = enable 


AUDIO HEADMI | [1] RW 0х0 Audio Headset Micbias Sleep Enable Signal 
C SLEEP EN 0 - disable 1 - enable 


AUDIO РМОН1 ІП |w [оо | Reserved for further use 


8.2.5.2.9 ANA CFG1 
0x00000044 PMUR3,PMUR4 (0х00001А00) ANA CFG1 


|____АМА_СЕО1____ 
| ви |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
те = ПИ. 


reserved 


eC CCCs 
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CORE Domain 


Field Name Type Reset Description 
Value 


Gite [Ro oo [Reed —  — | 
AUDIO MICBIAS | [15] RW 0x0 Audio micbias enable signal 
_ЕМ 0 = disable 1 - enable 
AUDIO AUXMIC | [14] RW 0x0 Audio AuxMicbias enable signal 
BIAS EN 0 - disable 1 = enable 


AUDIO VCM V [13:11] | RW 0x3 Audio ADC/DAC/DRV VCM & LDO output voltage 
control bit 
000 = 2.9V 001 = 3.1V 
010 = 3.2\ 011 = 3.3V 
100 = 3.4V 101 = 3.5V 
110 = 3.6V 111 = 3.8\ 


AUDIO BG ! [10: 9] RW 0х1 Audio bandgap output current control bit 
00 = 150и 01 = 200и 
10 = 250и 11 = 300и 


а AUXADC LM. NN ЫР EN for further use 


AUDIO BG EN [ 7] Audio Reference Voltage Enable Signal 
0 = disable 1 = enable 
AUDIO BG RST Audio bandgap startup reset enable signal 
0 = disable 1 = enable 
AUDIO. BG_IBIA |[5] Audio LDO_VBO, PGA+ADC, DAC+DRV Ibias 
Enable Signal 
0 = disable 1 = enable 
AUDIO VCM EN |[4] Audio VCM Enable Signal 
0 = disable 1 = enable 
AUDIO VCM BU |[3] RW 0x0 Audio VCM Buffer Enable Signal 
F EN 0 - disable 1 = enable 
AUDIO ICM PLU | [2] RW 0x0 ICM current plus enable signal 
5 ЕМ 0 = disable 1 = enable 
AUDIO SEL VC |[1] RW 0х0 Select VCMI to output enable signal 
MI 0 - disable 1 = enable 
AUDIO VOMI FA RW 0x0 VOMI fast charging enable signal 
ST EN 0 - disable 1 = enable 


8.2.5.2.10 ANA CFG2 
0x00000048 PMURS,PMURS6 (0x00001810) ANA CFG2 


| BM | st | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | те | 17 | 16 


reserved 


c s EEE EE ae ae 
| Reset [В ОЗ О ШЕ ШЕ О В БЕШ Н 5 
ШОЛМЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЙЛІСІ 
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КЕЗ SPREADTRUM 


SC7731G/SC8731G Device Specification 


AUDIO PA LDO _ 


reserved 
V 


AUDIO VCM CAL 


PD 
Type | ян | ми | w БИН н ____ 


CORE Domain 


Field Name Type Reset Description 
Value 


wei fena [но foo |Ә — — — — — — 


AUDIO PA SWO | [15] RW 0x0 Audio PA (Driver SPKL/SPKR) power switch 
CP PD over current protection power down signal 

0 = power up 1 = power down 
AUDIO PA 100 | [14] RW 0x0 AUDIO LDO PA/LDO SPKR over current 

protection circuit power down signal 

0 = power up 1 = power down 


OCP PD 
AUDIO PA ГОО | [13:11] | RW 0x3 AUDIO LDO_PA output voltage select 
-V 000 = 2.9V 001 = 3.1V 

010 = 3.2V 011 = 3.3V 

100 = 3.4V 101 = 3.5V 

110 = 3.6V 111 = 3.8V 


ewe: [и [no |00 | Resovedtorturheruse | 
Dee: [t] mo Joo [rees | 
eseme ts Ro foo [ne — — — — — — — 


AUDIO VCM CA |[4:0] RW 0x10 Audio LDO_VB & LDO_VBO output voltage 

L calibration signal 
00000 = -9.8% 00001 = -9.2% 
00010 = -8.6% 00011 = -8.0% 
00100 = -7.4% 00101 = -6.7% 
00110 = -6.1% 00111 = -5.5% 
01000 = -4.9% 01001 = -4.3% 
01010 = -3.7% 01011 = -3.1% 
01100 = -2.5% 01101 = -1.8% 
01110 = -1.2% 01111 = -0.6% 
10000 = 0 10001 = 0.6% 
10010 = 1.2% 10011 = 1.8% 
10100 = 2.4% 10101 = 3.1% 
10110 = 3.7% 10111 = 4.3% 
11000 = 4.9% 11001 = 5.5% 
11010 = 6.1% 11011 = 6.7% 
11100 = 7.3% 11101 = 8.0% 
11110 = 8.6% 11111 = 9.2% 
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8.2.5.2.11 ANA CFG3 


_ ви [o [o [5 [5s [7 [25 |» [а [5 [2 7 [ o e [ v [| 
em m] 


reserved 


Type 


оо 
к AUDIO OVP V AUDIO OVP T AUDIO OTP T 
ed 


| Type | 


[ow __| мој w р ow _, 
КЫ O DOODO Бо ~ 


CORE Domain 


Field Name Type Reset Description 
Value 


emer fema mo foo [юеш — — — — — — ——] 


AUDIO OVP V [15:13] | RW 0x5 Audio battery over voltage protection circuit 
voltage select 
000 = 5.42 -> 5.18 001 = 5.27 -> 5.03 
010 = 5.12 -> 4.88 011 = 4.96 -> 4.73 
100 = 4.81 -> 4.59 101 = 4.65 -> 4.44 
110 = 4.50 -> 4.29 111 = 4.35 -> 4.15 


AUDIO OVP DE | [12] RW 0x0 Audio battery over voltage protection circuit alert 
G EN deglitch enable signal 
0 = disable 1 = enable 


AUDIO OVP T [11: 9] RW 0x0 Audio battery over voltage protection circuit alert 
deglitch time control signal 
000 = 0.12ms 001 = 0.25ms 
010 2 0.5ms 011 = 1ms 
100 = 2т$ 101 = 4ms 
110 = 8ms 111 = 16ms 


AUDIO OTP PD |[7] RW 0x0 Audio over temperature protection circuit power 
down signal 
0 = power up 1 = power down 


AUDIO OTP T [ 6: 3] RW 0x6 reserved for future use) 
000: 10C -> -29C 001: 29C -> -9C 
010: 49C -> 11C 011: 68C -> 30C 
100: 88C -> 50C 101: 107C -> 70C 
110: 127C -> 89C 111: 146C -> 109C 
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8.2.5.2.12 ANA CFG4 


C [o [o [5 [= [7 7o [25 [4 [5 [2 [7 [ 5 o e [| v [6 


Тло т 
| Безе И ИШ ЫШ И И ЕЕЕ И ИЕ ОЗ U U) И qoa] 


reserved 


AUDIO AD AUDIO DA 


в. C CLK F C CLK F 


ANA CFG4 


Field Name Type Reset Description 
Value 
Н? 
AUDIO ADC CL |[7] 0x0 Audio ADC clock input enable signal 
K EN 0 - disable 1 - enable 
0x0 Audio ADC clock reset enable signal 
0 = disable 1 = enable 


AUDIO ADC CL |[5:4] 0 Audio ADC clock frequency select 
- 00 = 6.5MHz 01/11 2 3.25MHz 
10 = 13МН2 
[ 0 
0 


m x0 
K_F 
AUDIO_DAC_CL 3] х0 Audio DAC clock input enable signal 
K EN 0 - disable 1 = enable 
m a х0 
Е 
x0 


AUDIO_ADC_CL 
K_RST 


AUDIO_DAC_CL 2: 1] Audio DAC clock frequency select 

K_ 00 = 6.5MHz 01/11 = 3.25MHz 
10 = 13МН2 

AUDIO DRV CL R 0 Audio DRV clock input enable signal 

K EN 0 - disable 1 = enable 


8.2.5.2.13 ANA CFG5 


AACR1,AACR2 (0x000000E8) 
| Bit (зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 [17 | 16-. 
LEGES 


RW 
RW 
RW 
RW 
RW 

W 


reserved 


Eme [OS 
Peel ере Ре фер Ре ер 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
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AUDIO AD | AUDIO AD 2. AUDIO AD 
PGAL BYP PGAL EN = PGAR_EN 


CORE Domain 


Field Name Type Reset Description 
Value 


Teena fena [Ro foo ООО 


AUDIO ADPGAL | [15:14] | RW 0х0 Audio АБС PGAL bypass select signal 

.BYP 00 = normal input 01 = АБС 
PGAL1 to ADCL 
10 = HEADMIC to ADCL 11 = АП 
disconnected 

AUDIO ADPGAL | [13:12] | RW 0x0 Audio ADC PGAL bypass select signal 

_ЕМ 00 = PGAL disable 01 = ADC 
PGAL1 enable 
10 = ADC PGAL2 enable 11 = ADC PGAL1 
& PGAL2 enable 

AUDIO_ADPGAR | [11:10] | RW 0х0 Audio АРС PGAR bypass select signal 

.BYP 00 - normal input 01 = АБС 
PGAR1 to ADCR 
10 = HEADMIC to ADCR 11 = All 
disconnected 

AUDIO ADPGAR RW 0x0 Audio ADC PGAR bypass select signal 

_ЕМ 00 = PGAR disable 01 = ADC 
РСАВ1 enable 
10 = АРС РСАВ2 enable 11 = ADC 
PGAR1 а PGAR2 enable 


AUDIO Арс ВУ | [7] RW 0х1 Audio PGA & ADC Ibias power down signal 
F PD 0 = power up 1 = power down 
AUDIO ADC. VR RW 0х1 Audio АРС VREF increasing by 1.5 times enable 
EFX1P5 signal 

0 = disable 1 = enable 
AUDIO ADCL P |[5] RW 0х1 Audio ADCL power down signal 
D 0 = power up 1 = power down 
AUDIO ADCL R |[4] RW 0x0 Audio ADCL reset enable signal 
ST 0 - disable 1 = enable 
AUDIO ADCR P |[3] RW 0х1 Audio ADCR power down signal 
D 0 = power up 1 = power down 
AUDIO ADCR R |[2] RW 0x0 Audio ADCR reset enable signal 
ST 0 - disable 1 = enable 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1344 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


ӨБЕЗШІШІ | SC7731G/SC8731G Device Specification 


8.2.5.2.14 ANA CFG6 


Cen [s 925 [25 2 [25 [25 [з] [т [в [ [тв [зт [15. 


reserved 


Kaciri 
AU AU 


AU AU 


reserved reserved 


R MIC R R L MIC L L 


L 
CR R C L 


CORE Domain 


Field Name Type Reset Description 
Value 


Gag [Ro oo [Reena — 

AUDIO SMICR [15] RW 0x0 MIC to Audio ADCR enable signal 

0 = disable 1 = enable 
AUDIO SAUXMI [14] RW 0x0 AUXMIC to Audio ADCR enable signal 
CR 0 - disable 1 = enable 
AUDIO SHEADM | [13] ВМ/ 0х0 HEADMIC to Audio ADCR enable signal 
ICR 0 - disable 1 = enable 
AUDIO SAILR [12] RW 0x0 AIL to Audio ADCR enable signal 

0 = disable 1 = enable 
AUDIO SAIRR [11] RW 0x0 AIR to Audio ADCR enable signal 

0 = disable 1 = enable 


AUDIO. SMICL [ 7] RW 0x0 MIC to Audio ADCL enable signal 

0 = disable 1 = enable 
AUDIO SAUXMI RW 0x0 AUXMIC to Audio ADCL enable signal 
CL 0 - disable 1 = enable 
AUDIO SHEADM | [5] ВМ/ 0х0 HEADMIC to Audio ADCL enable signal 
ІСІ. 0 = disable 1 = enable 
AUDIO SAILL [ 4] RW 0x0 AIL to Audio ADCL enable signal 

0 = disable 1 = enable 
AUDIO SAIRL [ 3] RW 0x0 AIR to Audio ADCL enable signal 

0 = disable 1 = enable 
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8.2.5.2.15 ANA CFG7 


Cen [s |» |» [25 [2 |] = |» [2] [т | 2 [ [тв | v [15. 
Dem Ыы ma 


Emp [OS 
Peel PPP ppt) PtP fl 


reserved 


rr А Б ERES Е В СВ pee ЕЯ ЕЛ 


AUDIO PM | AUDIO PA | AUDIO PH 


CORE Domain 


Field Name Type Reset Description 
Value 


[mes [в so qe [mew — 7 — 


AUDIO PMIC = 6] MIC to АБС РСА input resistor select 
00 = 20kOhm (0dB) 01 = 10kOhm 
(бав) 
10 = 5kOhm (120В) 11 = 2.5kOhm 
(18ав) 

AUDIO РАОХ [5: 4] AUXMIC to АБС РСА input resistor select 
00 = 20kOhm (0dB) 01 = 10kOhm 
(бав) 
10 = 5kOhm (120В) 11 = 2.5kOhm 
(18dB) 

AUDIO PHEAD [ 3: 2] HEADMIC to ADC PGA input resistor select 
00 = 20kOhm (0dB) 01 = 10kOhm 
(бав) 
10 = 5kOhm (120В) 11-2.5кОһт 
18dB) 

AUDIO PLI [ 1: 0] RW AIL/AIR to ADC РСА input resistor select 
00 = 20kOhm (0dB) 01 = 10kOhm 
(бав) 
10 = 5kOhm (120В) 11 =2.5kOhm 
(18dB) 


8.2.5.2.16 ANA CFG8 


ви [o [so] |» o [s [25 [22 [а [2 [т | » [лә [тв [зт [15] 
аа S 


reserved 


ЕГЕ 
Pel PPP PPP PP PPP PPT 
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ӨБЕЗШІШІ | SC7731G/SC8731G Device Specification 
| Bi |15) 14 тз | 12 | 1 file | 8 [7 | е 5 [а {з 52 то 


reserved AUDIO ADPGAR G AUDIO ADPGAL G 


w О m j] 


CORE Domain 


Field Name Type Reset Description 
Value 
ping [Ro foo [Reseved 


AUDIO ADPGAR | [13: 8] RW 0x8 Audio ADC PGAR Gain control 

-G 000000 = -6dB 000001 = -5.25dB 
000011 = -3.75dB 000100 - -3dB 
000101 = -2.25dB 000110 = -1.5dB 
000111 = -0.75dB 001000 = 0dB 
111000 = 36dB 111001 = 36.75dB 
111010 = 37.5dB 111011 = 38.25dB 
111100 = 39dB 111101 = 39.75dB 
111110 = 40.5dB 111111 = 41.25dB 


AUDIO ADPGAL | [ 5: 0] RW 0x8 Audio ADC PGAL Gain control 

-G 000000 = -6dB 000001 = -5.25dB 
000011 = -3.75dB 000100 = -3dB 
000101 = -2.25dB 000110 = -1.5dB 
000111 = -0.75dB 001000 = 0dB 
111000 = 36dB 111001 = 36.75dB 
111010 = 37.5dB 111011 = 38.25dB 
111100 = 39dB 111101 = 39.75dB 
111110 = 40.5dB 111111 = 41.25dB 


8.2.5.2.17 ANA CFG9 
0x00000074 DACR,DACGR (0x00007700) ANA CFG9 


| B |з1 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | v8 | 17 | 16 | 
| e | 


reserved 


- AUDIO DACL G AUDIO DACR G reserved 
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Type | м 1 мм | ew | ew | ew omo | 


CORE Domain 


Field Name Type Reset Description 
Value 


Tena [mus no oe [nes — — — — — — —] 


AUDIO DACL G |[15:12] | RW 0х7 Audio DACL РСА Gain control 
000 2 mute 001 = -3dB 
010 = -2.5dB 011 = -2dB 
100 = -1.5dB 101 = -1dB 
110 = -0.5а8 111 = 088 


AUDIO DACR С |[11: 8] RW 0х7 Audio DACR РСА Gain control 
000 2 mute 001 = -3dB 
010 = -2.5dB 011 = -2dB 
100 = -1.5dB 101 = -1dB 
110 = -0.5dB 111 = 088 


AUDIO DACL E [ 7] RW 0x0 Audio DACL enable signal 

N 0 - disable 1 = enable 
AUDIO DACR E RW 0x0 Audio DACR enable signal 

N 0 - disable 1 = enable 
AUDIO DAC BU |[5] RW 0x0 Audio DAC VBUF current select signal 
ҒІ 5 0 = 650и 1 = 450и 


8.2.5.2.18 ANA CFG10 


СИИИ anara | 
ви Ги [о [9 29 T [s [25 | и 5 [2 [5 | [лә [в [зт [15] 
Dm ЕЕ ЕЕЕ ЕЕЕ 


reserved 
Type 


ы Е 


L L L В В В В 
ЕГИ — m p p А m [e | D | ми] 


CORE Domain 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1348 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


ӨБЕЗШІШІ | SC7731G/SC8731G Device Specification 


Field Name Type Reset Description 
Value 


Gus [Ro oo Ree — — — 
AUDIO SADCLA |[7] RW 0х0 Audio ADC PGAL BUF to AOL enable signal 
OL 0 - disable 1 = enable 
AUDIO SADCRA RW 0х0 Audio АРС PGAR BUF to AOL enable signal 
OL 0 - disable 1 = enable 
AUDIO SDACLA | [5] RW 0х0 Audio ПАСЕ to AOL enable signal 
OL 0 - disable 1 = enable 


AUDIO SDACRA | [4] RW 0x0 Audio DACR to AOL enable signal 

OL 0 - disable 1 = enable 

AUDIO SADCLA | [ 3] RW 0x0 Audio ADC PGAL BUF to AOR enable signal 
OR 0 = disable 1 = enable 

AUDIO SADCRA | [2] RW 0x0 Audio ADC PGAR BUF to AOR enable signal 
OR 0 = disable 1 = enable 

AUDIO SDACLA |[1] RW 0x0 Audio DACL to AOR enable signal 

OR 0 - disable 1 = enable 

AUDIO SDACRA RW 0x0 Audio DACR to AOR enable signal 

OR 0 - disable 1 = enable 


8.2.5.2.19 ANA CFG11 


ICHEREIEIEIEZEIEIEIEIEIEREIEREJEZKE] 
E ә ЕБЕ НЕНА 


reserved 


Type 


ШОЧ RES ЫЕ И ИЕШЕ И A 
АЦ АЦ АЦ АЦ АЦ АЦ АЦ АЦ AU 


reserved 
PL PL PL PR PR PR PR 


CORE Domain 


Field Name Type Reset Description 
Value 


eme: этле no oo [nes — — — — — — —] 


AUDIO SDACLE | [15] RW 0х0 Audio DACL to EAR enable signal 
AR 0 - disable 1 = enable 
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AUDIO SADCLP |[7] RW 0х0 Audio АБС PGAL BUF to HPL enable signal 
HPL 0 - disable 1 = enable 

AUDIO SADCRP RW 0x0 Audio ADC PGAR BUF to HPL enable signal 
HPL 0 - disable 1 = enable 

AUDIO SDACLP |[5] RW 0x0 Audio DACL to HPL enable signal 

HPL 0 - disable 1 = enable 

AUDIO SDACRP | [4] RW 0х0 Audio DACR to HPL enable signal 

HPL 0 - disable 1 = enable 


AUDIO SADCLN |[3] RW 0х0 Audio АРС PGAL BUF to HPR enable signal 
HPR 0 - disable 1 = enable 

AUDIO SADCRP | [2] RW 0x0 Audio ADC PGAR BUF to HPR enable signal 
HPR 0 - disable 1 = enable 

AUDIO SDACLN |111 RW 0x0 Audio DACL to HPR enable signal 

HPR 0 - disable 1 = enable 

AUDIO SDACRP RW 0x0 Audio DACR to HPR enable signal 

HPR 0 - disable 1 = enable 


8.2.5.2.20 ANA CFG12 


[eo |  сстоеоюю — ИСИ 
ви [o [з [2 |» T [s [25 |“ [о [2 [т | [лә [| [зт [15] 
ru wA] 


reserved 
Type 


AUDIO PA 


CIE] EXEIEJEJEXEIE] - 


CORE Domain 


Field Name Type Reset Description 
Value 


eme: [mus no foo [nes — — — — — — —] 


AUDIO PA D E | [15] RW 0x0 Audio PA class-D mode enable signal 
N 0 - disable 1 = enable 


AUDIO PA DTRI | [14:13] | RW 0х1 Audio PA class-D mode Switching frequency 
_Е select 

00 = 300kHz 01 = 590kHz 

10 = 870kHz 11 = 1MHz 
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AUDIO PA DEMI | [12] RW 0x0 Audio PA class-D mode reduce EMI enable signal 
_ЕМ 0 = disable 1 = enable 
AUDIO PA SS | [11] RW 0x0 Audio PA class-D mode spread spectrum enable 
EN signal 

0 = disable 1 = enable 
AUDIO PA SS |[10] RW 0x0 Audio PA class-D mode spread spectrum reset 
RST signal 

0 = disable 1 = enable 
AUDIO DRV ST RW 0x0 Audio Driver stop output enable signal 
OP EN 0 - disable 1 = enable 


AUDIO HPL EN |[7] RW 0x0 Audio Driver HPL output enable 
0 = disable 1 = enable 


AUDIO HPR EN RW 0x0 Audio Driver HPR output enable 

0 = disable 1 = enable 
AUDIO EAR EN |[5] RW 0x0 Audio Driver EARP/EARN output enable 

0 = disable 1 = enable 
AUDIO AOL EN |[4] RW 0x0 Audio Driver Lineout output enable 

0 = disable 1 = enable 
AUDIO AOR EN | [3] RW 0x0 Audio Driver LineoutR output enable 

0 = disable 1 = enable 


AUDIO DIFF EN | [2] RW 0х1 Audio Headphone Driver differential output 
enable 
0 = disable 1 = enable 
AUDIO НР МСМ | [1] RW 0x0 Audio VCMI output enable 
| EN 0 - disable 1 - enable 


8.2.5.2.21 ANA CFG13 


ви [o [о [= [2 T [s [25 | и [о [2 [т | » [лә [в [зт [15] 
СЕЕ 


reserved 


P 
fe — E AUDIO PA SS T AUDIO DRV OCP PD AUDIO DRV OCP S 


| Tye | ли |ш| w | 
_ Б осо 


CORE Domain 
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Field Name Type Reset Description 
Value 


emer ате [Ro [oo Rees — — — — — — — 


AUDIO PA SS F | [15:14] | RW 0x0 Audio PA class-D mode spread spectrum dither 
level select signal 
when PA_DTRI_F<1:0> = 00/01/10/11 
00 = 3.2%/1.6%/0.8%/0.4% 
01 = 99%/4.7%/2.3%/1.2% 
10 22% 11%/5.5%/2.7% 
11 = 47%/ 23%/ 12%/ 6% 


AUDIO РА SS 3 | [13] RW 0x0 Audio PA class-D mode spread spectrum 32k 
2K EN dither clock select signal 
0 = disable 1 = enable 


AUDIO РА SS Т | [12:10] | RW 0x0 Audio PA class-D mode spread spectrum dither 
clock divider select signal 
000 = 1 001 = 1/2 
010 = 1/4 011 = 1/8 
100 = 1/16 101 = 1/32 
110 = 1/64 111 = 1/128 


AUDIO DRV OC |[7: 4] RW 0x0 Audio Driver over current protection circuit power 
P PD down signal 
0 = power up 1 = power down 
«3» for AOR & SPKR «2» for AOL & 
SPKL 
«1» for Earphone «0» for 
Headphone 
AUDIO DRV OC | [3:0] RW 0x0 Audio Driver Headphone over current protection 
PS circuit current select 
«3» for PA 0 = 500mA, 1 = 700mA 
«2» for Lineout 0 = 4mA, 1 = 6mA 
«1» for EAR 0 = 300mA, 1 = 450mA 
«0» for НР 0 = 130mA, 1 = 190mA & auto power 
down 


8.2.5.2.22 ANA CFG14 


ви Ги [so] [29 o [s [25 [22 5 [2 [т | 9 [в [зт [15] 
ra mA] 


reserved 


Type 


AU Bs 
N 
reserved reserved reserved 
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уе ю | во uju] | to 
Е ЕЕ — — — —— 


CORE Domain 


Field Name Type Reset Description 
Value 
ping [Ro [oo [Reseved — —  -— 


AUDIO NG EN [ 7] RW 0x0 NG enable control 

0 = disable 1 = enable 
AUDIO Ма DA . RW 0x0 NG_DA enable control 
EN 0 = disable 1 = enable 
AUDIO МО PA | [5] RW 0x0 NG PA enable control 
EN 0 - disable 1 enable 


8.2.5.2.23 ANA CFG15 
0x0000008C DCR7,DCR8 (0x00000000) ANA CFG15 


| в |з1 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | v8 | 17 | 16 | 
| кате = SS 


reserved 


AUDIO CH 


reserved P OSC 


T 


E TE 


CORE Domain 


Field Name Type Reset Description 
Value 


Tena [mus mo oo [Reed — — — — — — —] 


AUDIO СНР LP | [15] RW 0x0 Class-G Driver Low Power Option 

W 0 - disable 1 = enable 
AUDIO CHP MO | [14] RW 0x0 Class-G Driver working mode 

DE 0 = +1.8\/ rail 1 = negative-rail adjustable 
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AUDIO CHP RE |[7] RW 0x0 Class-G Driver IREF enable control 

F EN 0 - disable 1 = enable 

AUDIO CHP EN RW 0x0 Class-G Driver Charge-Pump enable control 
0 = disable 1 = enable 

AUDIO СНР HP | [5] RW 0x0 Class-G Driver Left Channel enable 

L_EN 0 = disable 1 = enable 

AUDIO_CHP_HP | [4] RW 0x0 Class-G Driver Right Channel enable 

R_EN 0 = disable 1 = enable 


AUDIO СНР LM | [3] RW 0x0 Class-G Driver Left Channel mute 
UTE 0 - disable 1 = enable 
AUDIO CHP RM |[2] RW 0x0 Class-G Driver Right Channel mute 
UTE 0 - disable 1 - enable 


AUDIO СНР OS |[1: 0] RW 0х0 Class-G Driver Charge-Pump Oscillator 
C Frequency Control 

00 = Disable 01 = 2MHz 

10 = ЗМН2 11 = 4MHz 


ANA CFG16 


8.2.5.2.24 
0x00000090 DCGR1,DCGR2 (0x00000000) ANA_CFG16 


| DCGRLDCGR2(0x00000000 2 — | АНАСҒО8 ___ 
ИИИ 
а 


reserved 


AUDIO EAR G reserved AUDIO HPL G AUDIO HPR G 


CORE Domain 


Field Name Type Reset Description 
Value 


eme: mus [no oe [nes — — — — — — —] 


AUDIO EAR G [15:12] | RW 0x0 Audio Driver EARP/EARN РСА Gain control 

0000 = mute 0001 = -33dB 
0010 = -30dB 0011 = -27dB 
0100 = -24dB 0101 = -21dB 
0110 = -18dB 0111 = -15dB 
1000 = -12dB 1001 = -9dB 

1010 = -6dB 1011 = -3dB 
1100 = 0dB 1101 = Зав 
1110 = 6dB 1111 = 9ав 
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[ГЄЗ$РВЕАВТЕШ\Ї` 


AUDIO HPL G RW 0х0 


AUDIO HPR С [ 3: 0] RW 0x0 


ммм eee 5677310/5С687316 Device Specification ` 


Audio Driver HPL PGA Gain control 


0000 = mute 
0010 = -30dB 
0100 = -24dB 
0110 = -18dB 
1000 = -12dB 
1010 = -6dB 
1100 = 088 
1110 = 6dB 


0001 = -33dB 
0011 = -27dB 
0101 = -21dB 
0111 = -15dB 
1001 = -9dB 
1011 = -3dB 
1101 = 3dB 
1111 = 9ав 


Audio Driver НРВ РСА Gain control 


0000 = mute 
0010 = -30dB 
0100 = -24dB 
0110 = -18dB 
1000 = -12dB 
1010 = -6dB 
1100 = 088 
1110 = 6dB 


0001 = -33dB 
0011 = -27dB 
0101 = -21ав 
0111 = -15dB 
1001 = -9dB 
1011 = -Зав 
1101 2 3dB 
1111 = 9ав 


8.2.5.2.25 ANA CFG17 


ШІН ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕІЕДЕЛЕЛЕЛЕЛЕ 
С wd 


reserved 


Type 


SEE к кешкеш ee 
_ Reset 01-1 И И НЕН ШЕЕ И ИЕН ШЕЕ И 
ШИ БА ПА ES ЕЕ АЕ Е Е ЕС ПЗП И ЕЛЕЕ 


reserved AUDIO AOL G AUDIO AOR G 


CORE Domain 


Field Name Type Reset Description 
Value 


emer Bus [Ro 7: [Reeves — — — — — — — 


AUDIO AOL G [ 7:4] RW 0x0 Audio Driver EARP/EARN РСА Gain control 

0000 = mute 0001 = -21dB 
0010 = -18dB 0011 = -15dB 
0100 = -12dB 0101 = -9dB 

0110 = -6dB 0111 = -3dB 
1000 = 0dB 1001 = Зав 
1010 = баВ 1011 = 9dB 
1100 = 12dB 1101 = 15dB 
1110 = 18dB 1111 = 21dB 


AUDIO AOR G [ 3: 0] RW 0x0 Audio Driver EARP/EARN РСА Gain control 
0000 = mute 0001 - -24dB 
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0100 = -12dB 
0110 = -6dB 
1000 = 0dB 


0101 = -9dB 
0111 = -ЗаВ 
1001 = 3dB 
1011 = 9dB 
1101 = 15dB 


1010 = бав 
1100 = 120В 


ANA CFG18 
0x00000098 


PNRCR1,PNRCR2 (0x00000018) 


1110 = 18dB 1111 = 18dB 


ANA CFG18 


reserved 


| PNRCRLPNRCRZ(0x00000019) | АМА CFGIB А 
БЕШЕНЕ SES ЕР И 


| Туре | 


1 AUDIO_POP_CHG_S клк» AUDIO POP T 


CORE Domain 


Field Name Type Reset Description 
Value 


ІСІ БЕРЕН ІЗІ [Ro o Ress — — — — — — — 


AUDIO POP CH | [15: 8] 
GS 


В 
ч i 


V0.2 
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Audio HP pop-noise reductoin charge velocity 
control signal 00000000 = auto 00000001 


00000010 = 2x 
00001000 = 8x 
00100000 = 32x 
10000000 = 128x 


Audio HP pop noise reduction enable signal 


00 = disable 01 = enable 
charge 


10 = enable discharge 


00000100 - 4x 
00010000 = 16x 
01000000 = 64x 


11 = hold mode 


Audio HP pop noise reduction enable signal 
000 = 0.12ms 001 = 0.25ms 

010 2 0.5ms 011 = 1ms 

100 = 2т$ 101 = 4ms 

110 = 8ms 111 = 16ms 
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AUDIO POP CH | [2] RW 0x0 Audio HP pop-noise reductoin charge resistor 
GR PD mode power down signal 
0 = power up 1 = power down 


AUDIO POP SO |[ 1] RW 0x0 Audio HP pop-noise reductoin charge soft control 
FTCHG EN enable signal 
0 = disable 1 = enable 


8.2.5.2.27 ANA CFG19 


Li [a 9o [29 [25 [7 2 25 [2s [ 5 2 [т [ж [ [18 [v КО 
m — — > — S 


reserved 
=n 
| eset | | o |o |o o| |o| o o|o| o CERE o Ей 
| Bi |[15]14]з3]12]1]10]9]8|7]6]58|4]з3]2|1]0/ 


res res 
AUDIO PO 
reserved erv erv reserved 


P CHG V 
ЕСЛЕНЕЕЕЕЕЕ 


rof ви || __ во | 
| о | о о {о јо ооо [о [оо 
CORE Domain 


Field Name Type Reset Description 
Value 


[ems “|ы [mo [oo ОИ 


reserved = Audio HP pop-noise reductoin charge residual 
voltage aa control enable signal (Reserved for 
further use) 
AUDIO_POP_CH | [6:5] Audio HP pop-noise reductoin charge residual 
G_V voltage control signal 
00 = 0.5mV 01 = 1mV 
10 = 2mV 11 = Ату 


reserved [ 4] 0x0 Audio HP pop-noise reductoin comparator enable 
signal (Reserved for further use) 


8.2.5.2.28 ANA CFG20 


HIBDR1,HIBDR2 (0x00000300) 
| Bit (зт | 30 | 29 | 28 | 27 | 26 | 25 | 22 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 


reserved 


~ [8 7] 
вене || ере ер ере СЕ ЕЕКЕКЕ ЕЕ 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕЛЕЛЕЛЕНЕЛЕНЕН 
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ороо AUDIO НЕ 


ар AUDIO HEAD SBUT 
AD INS V AD SDET UDIO | | SBU 


CORE Domain 


Field Name Type Reset Description 
Value 


Gite] [Ro [oo [aese s 
AUDIO HEAD B | [15] RW 0x0 Headmic input buffer enable signal 
UF EN 0 - disable 1 = enable 
DECENT HEAD2A | [14] Headmic input to AuxADC enable signal 
DC E 0 - disable 1 = enable 


AUDIO HEADMI Headmic input to AuxADC select signal 
C ADC SEL 0 = HEADSET L INT to AuxADC 
1 = Headmic In to AuxADC 


AUDIO HEAD ІМ | [12] RW 0x0 Head microphone insert detect circuit power down 
S PD signal 
0 = power up 1 = power down 
AUDIO HEAD ІМ | [11] RW 0x0 Head microphone insert detect circuit pull up to 
S HMBIAS EN headmicabias enable signal 
0 = disable 1 = enable 


AUDIO HEAD ІМ Head microphone insert detect circuit vref voltage 
S VREF select signal (VDDIO=2.8V) 


AUDIO_HEADDE Audio head microphone detect circuit power down 
TECT_PD signal 


0 = power up 1 = power down 


AUDIO_HEAD_S : Audio headset insert detect voltage select signal 
DET (VDDIO=2.8V) 


AUDIO_HEAD_S : Audio head microphone button pressed detect 
BUT voltage select signal (VDDIO=2.8V) 


0000 = 1.0% 
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0001 = 0.95\ 
0010 = 0.9V 
0011 = 0.85V 
0100 = 0.8V 
0101 = 0.75V 
0110 = 0.7V 
0111 = 0.65V 
1000 = 0.6V 
1001 2 0.55V 
1010 2 0.5V 
1011 2 0.45V 
1100 2 0.4V 
1101/1110/1111 = forbidden 


wei [у mo foo | Resenedtorfurheruse | 


8.2.5.2.29 ANA СЕС21 


Li [s |» |» [29 [2 [25 [25 |» [2] [гт | 2 [ [в | [15. 


reserved 
Type 


reserved AUDIO HE: нь reserved 
AD_APP_G | AD_APP_P 


| Type | 


Fu s| w | w Т 


CORE Domain 


Field Name Type Reset Description 
Value 


peu [era [so qe [mew 7 


BB NM HEAD A = Headmic APP function enable signal 
0 = disable 1 = enable 


БЕБЕ“ HEAD A |[6: 5] Headmic APP function Gain control 
PG 00 = 34dB (*50) 01 = 4088 (*100) 
10 = 43.588 (*150) 11 = 4688 (*200) 
AUDIO HEAD A |[4:3] Headmic APP function frequency control 
PP P 00 = 100kHz 01 = 85kHz 
10 = 70kHz 11 = 60kHz 
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8.2.5.2.30 ANA STSO 


Cen [s |» |» [2 [2 [25 [25 2s [о] [т | 2 [з [e [зт [15. 


reserved 


reserved reserved AUDIO РО 
P FLAG 


| Туле | m so s [s| № | м | но | по | мо | о | 
ЕСЖ ЖЕ мана — 


CORE Domain 


Field Name Type Reset Description 
Value 


[es [eeu] e [mew 700—000 


reserved [15: E Audio over temperature protection circuit alert 
signal (Reserved for further use) 
AUDIO OTP FL | [12] Audio over temperature protection circuit alert 
AG signal 
0 = normal 1 = over temperature 


AUDIO HEAD B Audio head microphone button press alert signal 
UTTON (need software anti-dither) 


0 = normal 1 = button press 


AUDIO HEAD .IN Audio head microphone insert alert signal (need 
SERT software anti-dither) 


0 = normal 1 = plug in 


AUDIO HEAD. IN Audio head microphone insert alert signal (need 
SERT 2 software anti-dither) 


0 = normal 1 = plug in 


AUDIO POP FL |[4:3] 0x0 Audio HP pop-noise reductoin charge alert flag 
AG 00 = charging/discharging 01 = half 
finished 
10 = three quarters finished 11 = near 
finished 
AUDIO OVP FL |[2] 0x0 Audio battery over voltage protection circuit alert 
AG signal 
0 = normal 1 = over voltage 
reserved [ 1] Audio HP pop-noise reductoin comparator alert 
flag signal (Reserved for further use) 
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Геене ПО [so o9 [Resenediortutheruse | 


8.2.5.2.31 ANA CFG22 


ви Ги [so] 2 T [s [25 [2 5 [2 [т | [лә [в [зт [15] 


reserved 


ШЕ 


CORE Domain 


Field Name Type Reset Description 
Value 


Deme: ЕСО [no oe [nes — — — — — — —] 


AUDIO DANGL RW 0x0 Dac noise gate control for left channel: 0 : по 
noise, 1: noise 


8.2.5.2.32 ANA CFG23 


ви Ги [з [2 [25 Tr [s [25 | и 5 [2 [т | [лә [в [зт [15] 
ruwa 


Тло | 
| Безе ШШ ЫШ ЕВ ЕБ И ИИ ОЗ E ШИ ШЙ 
Б у Е ЕЕ Е Е ЕС 


reserved 


Еи ЕІ 


CORE Domain 
Field Name Type Reset Description 
Value 
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AUDIO DANGR Aaa уна noise gate control for right channel: 0 : no 
noise, 1: noise 


8.2.5.2.33 ANA_STS1 


m Ja [9o [3 [2s 7 29 [25 [4 [5 [2 [5 [=] e e [ v [6] 


reserved 
Ee [08 rr n rr 
Pest | |o o |o |o ЕИ o o кек o |o |o o ОНИ 
_ви |[15]14]з3]12]1]10)9]8]|7]6]58]4]з3]2|1]0/ 


reserved AUDIO DRV OCP FLAG 


те AJ  —Ó3 е, | 
| Reset 6— 00 0  — ENRERERERERED U у | о | о 


CORE Domain 


Field Name Type Reset Description 
Value 
pig [RO oo [Reeves — — 


AUDIO DRV OC 0x0 Audio Driver over current protection circuit alert 
P_FLAG signal 
00000000 = normal others = abnormal 
<7:6> for AOR <5:4> for AOL 
<3:2> for Earphone <1:0> for Headphone 


8.2.5.2.34 ANA_STS2 


ШІШЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕСЕЕЛЕ 
СС ПИ 


reserved 
Tyee | ORO 


AUDIO_ANA_STS2 


Pell PPP PPP PPP PPT] 


CN REE Е ТЗ ЕВ О ЕС ee ВЕ ВСВ 


CORE Domain 


[FieldName [в | Type [Res | бы | 
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LL [== — 
ГИ Е е ЕЕ RM RN 


S2 


8.2.5.2.35 CHIP RESERVEO 


ви Ги [з [= 29 Tr [s [25 [2 5 [2 [т | » | | те [ [5 


reserved 
Type 


SSeS Е ss 
. | 1:51 ЕИ И И И И ЕИ ИНИ ЕЕ 
HE RECO ЛЕЛЕ ЕЕ C С ЕЕ ВЕ ЕВС 


AUDIO RESERVEO 


Peel DP PP PPP PPP yy pT 


CORE Domain 


Field Name Type Reset Description 
Value 


Dese: этле mo [oo ЕО 


EO 


8.2.5.2.36 CHIP RESERVE1 


Ten [o [9o [5 [25 7 [25 [25 [7 [5 [4 [7 [9 elo [a 
E j] 


reserved 
Ee r II 
_невег | ЕШ И И ИШЕ И ЕЕ И ИЕ ЕЕ Ей 
t ПЗЗ СЕ ЕО ВЕСЕ Е С eee 


AUDIO_RESERVE1 


Е.ЛЕНЕЕКИЕНЕНЕЛЕКЕКНЕНЕЛЕЕЕНЕНЕЛЕНЕН 


CORE Domain 


Field Name Type Reset Description 
Value 


Deme: [ema o oo nese — — — — — — — 
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8.3 12$ Serial Interface 


8.3.1 General Features 


There are three groups of 12$ interface signals between the audio codec and the VBC block, two 
groups аге for the ADC channels, and the other is for the DAC channels. 125 serial communication is 
performed via three one-bit signals: a clock signal, a data signal and a synchronization signal. 


The three groups of 125 serial interface signals are defined as in Table. 


Table 8-7 12S interface list 


a) Master апа Slave Audio Codec is the master of the serial interface, meaning that the 
audio codec initiates data transmission. For the ADC channel, the three signals ADC_BCLK, 
ADC_LRO, ADC SDATA are all output from audio codec to VBC interface. For the DAC 
channel, DAC. BCLK and DAC LRO are output from audio codec to VBC interface, and 
DAC SDATA, which is generated on DAC. BCLK and DAC LRO by VBC interface, is output 
from VBC interface to audio codec. 


b) Synchronization For the ADC channel, ADC_LRO and АОС SDATA are generated on 
ADC BCLK falling edge by the audio codec, and to ensure a data transmission robust to 
setup/hold requirements, VBC interface samples ADC_SDATA on the rising edge of 
ADC_BCLK. On the other hand, for the DAC channels, DAC LRO is generated on 
DAC BCLK falling edge by the audio codec, so VBC interface also generates DAC. SDATA 
on DAC. BCLK falling edge, and the audio codec samples DAC. SDATA оп DAC BCLK rising 
edge. 


C) Frequency Relationship Тһе audio codec MCLK (Main Clock) frequency is equal to 12 
MHz, and for different audio sampling frequency, Fs, the frequency of BCLK is different. The 
mean frequency of LRO is equal to Fs, but the delay between two LRO may vary (one BCLK 
cycle difference max) when Ts (2 1/Fs) is not an integer multiple of MCLK period. For 
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instance, if Fs = 44.1 kHz and BCLK frequency is equal to 3 MHz, the mean LRO period is 
equal to 68.02721... BCLK periods, and so the number of BCLK cycles between two LRO 
high-levels varies between 68 and 69. Table describes the relation between MCLK, Fs and 
BCLK frequency. 
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The serial interfaces can work іп two modes: DSP mode or 125 mode. The mode is selected through the 
VB AICR register described in Section 8.6. The following two sections describe the two serial interface 
modes in detail. 


8.3.2 DSP Mode Timing 


In DSP mode, DAC. LRO or ADC LRO signal is a one DAC. BCLK or ADC_BCLK cycle high-level 
pulse. DAC. SDATA or ADC SDATA transmission has to start one BCLK cycle after LRO rising edge, 
left channel first, ffom MSB to LSB, then right channel, from MSB to LSB. There is no delay between 
left and right channel transmission, so word length (16 bits data width) must be taken into account 
when transmitting or receiving data. The ADC is mono channel, the same data are sent twice in each 
cycle. The following two figures show the timing of the DSP interface modes. 


Average value = 1/Fs 
Max jitter 2 1 BCLK cycle 


а > 
ADC_BCLK | | | Ier | | | | |: | | ај: | 
ADC LRO | | | | I I I | 
ape soara у a ЕСТІ Ds Tas [оь] = 
a >< > 
Mono channel data Mono channel data 
Figure 8-3 ADC serial interface timing in DSP mode 
Average value = I/Fs 
Max jitter = 1 BCLK cycle 
< » 
DAC BCLK | | | k: | | | | |: | | Be | 
DAC ERO АА a w. 
рас БРАТА — ІН ІК ІЗІ БЕРІШ ЕСТЕН ШІСІ peeqee] De 
< >< | - 
Left channel data Right channel data 
Figure 8-4 DAC serial interface timing іп DSP mode 


8.3.3 125 Mode Timing 
In І25 mode, РАС LRO or ADC LRO signal high-level duration is 32 BCLK cycles, and low-level 
duration is the remaining BCLK cycles, that is, LRO period in BCLK of the current LRO cycle minus 32. 
Therefore, duty cycle of LRO is different from 50%. DAC or ADC SDATA transmission has to start one 
BCLK cycle after LRO edge. 


For DAC channels, right channel data are sent after the LRO rising edge, MSB first. Left channel 
data are sent after the LRO falling edge, MSB first. The ADC is mono channel, and the same data 
are sent twice in each cycle. Depending on data word length (16 bits supported only), SDATA is 
filled with ‘0’ until next channel transmission. The following two figures show the timing of the 125 
interface modes. 
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Average value = 1/Fs 
Max jitter = 1 BCLK cycle 


m > 
- 32 BCLK cycles >a Remaining BCLK cycles < 
eca A У O OLEU OLEU O аты Па ы" 
оаа НО Е И О И ву F те и ЕРИ = 
АРС БРАТА [me ава | awe ва ШЕШ 
< - з | 
Mono channel data Mono channel data 
Figure 8-5 ADC serial interface timing т 125 mode 
Average value = 1/Fs 
Max jitter = 1 BCLK cycle 
< > 
32 BCLK cycles Ç Remaining BCLK cycles 
БАС BCLK I | : ШЕ | БЕ | ' | | las | ' ШЕ. | 
pACURO —— | | | | ОЙ“ — 
сауда [| ut OO ОКЕ a 
а > | m —= 
Right channel data Left channel data 
Figure 8-6 DAC serial interface timing т 125 mode 


8.4 VBC Interface 


8.4.1 Overview 


The VBC module is designed as a digital interface, for software control and data handling 
with Audio Codec. Digital high-pass filters, digital gain, SRC, ALC, NGC, side tone module 
and loop path are also implemented in VBC for special applications. 


8.4.2 Features 


e Both АРВ bus and DSP Z bus are supported in МВС module interface. They are able 
to access the same VBC control registers 


• Support Four ADC channels 
ө Support two DAC channels 


€ Slave IIS serial interface for ADC and DAC channels with Codec or other masters like 
FM and BT 


€ Support 5 groups of ADC/DAC IIS interface selected by software 
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8.4.3 


8.4.4 


V0.2 


4 320x16 SRAM are used as ADC ping-pong buffer, in which address 0-159 is for 
ADCO/ADC2, and address 160-319 is for ADC1/ADC3 


2 320x16 SRAM аге used as DACO, DAC1 ping-pong buffer, in which address 0-159 
is for DACO, and address 160-319 is for DAC1 

Max buffer size supported is 160 

Support DMA access 

DAC SRC is implemented for converting sample rate 

DAC 6th-order ДІН filter are designed for application such as high-pass filter and 
EQ 

DAC auto-level control(ALC) is supported 

Another 4"-order IIR filter are implemented as EQ, and the position of the 4"-order 
EQ can be configured to be in front of ALC or behind ALC 

DAC noise gate is implemented 

DAC digital gain is supported 

Two channel data of DAC can be mixed by different ways 

DAC output limit is supported 

DAC output can be selected as 16 bits or 24 bits 

ADC SRC is implemented for converting sample rate 

ADC digital gain is supported 

Side tone is supported 

High-pass filter is included in side-tone 

Two channel data of side tone can be mixed by different way 

АБС input signal can be sent to DAC through side tone, mixed with DAC data at two 
positions 

DAC output signal can loop to ADC 

ADCO1 and ADC23 interrupts will be sent to software if one ADC buffer is full 

DAC interrupt will be sent to software if one DAC buffer is empty 


Signal Description 


Function Description 
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Figure 8-7 Voice Band Digital Interface 


Both APB and Z-bus can control Voice Band independently. They are able to access the same VBC 
control register. Through configuring register, six channels ADCO, ADC1, ADC2, ADC3 DACO and 
РАСТ can be shut down independently. All VBC function modules work at 26M clock, which can also 
be shut down. Interrupt will be sent to software after the data in the ping-pong buffer is full for ADC 
channel, or empty for DAC channel. 


In the global register, control register “үрс acc" is used to select which core will control VBC. . 


DMA hardware channel is provided for ADC and DAC respectively. Instead of interrupt, DMA request 
will be sent to DMA after the data in the ping-pong buffer is full for ADC channel, or empty for DAC 
channel. 


Async-FIFO is implemented at the boundary of 125 clock domain and the VBC function clock domain. 


One of the five group 125 interface is selected to be connected with VBC. 


8.4.4.1 Path Control and Function Module 
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Figure 8-8 VBC Path Control 


DAC 
125 [> 


ADC 
125 


The above figure describes all VBC data flow paths. Except the direct DAC and ADC paths, several 
loop paths are added for different application. 


e ADC loop to DAC 


Side tone module is implemented between ADC and DAC path, and through the side tone 
module, ADC data can loop to DAC, either to the input of DAC HPF, or output of DAC 
channel, added or subtracted by the DAC data. 
e DAC loop to ADC 
The output of DAC can also loop to ADC path, after right shifting 8 bits and into the ADC 
digital gain module 


V0.2 
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€ Digital Gain (DG) 


A digital gain is implemented for each DAC and ADC channel, and the gain coefficient DG[6:0] is 
parsed as follows.. 


Gi- DG[2:0] = 0,1,2,3,4,5,6,7 
у 

G0.75[Gi] = [ 128 117 108 99 90 83 76 70 | 
М = DG[6:3] = 0,1,2,3,4,...15 


60. 75[Gi] | 
24bits 
16bits (DAC) 
>> (M+4 
СЕ” 


| (ADC) 


Figure 8-9 VBC Digital Gain 


e Mixer 


The mixer module is implemented in DAC channel and before Side tone function module. The left and 
right channel data input to the mixer, and different mixing operation will be implemented according to 
the control registers. 
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+1/-1 


+1/-1 


Figure 8-10 VBC Mixer 


ө "order EQ 


The 6th-order IIR high-pass filter is showed in the following figure. The filter is grouped into 3 parts. 
Each part is а 2™-order IIR, and implemented in one module, named vbhp. s01.v, vbhp. s23.v and 
vbhp 45.v. In each 2" -order IIR, DACO and РАСТ share the hardware, so after a valid-in signal, the 
DACO data are processed first, and then the РАСТ data are processed. After DAC1 data processing 
finishes, the valid-out signal is generated. All the coefficients of the filter are 24bits, and configured in 
the control registers 


All the data during IIR processing are 3461$. The input 16bits data аге left shifted 16bits and extended 
2 bits to be 34bits, and the output data are 28bits for ALC module processing or directly to EQ4.. 


Note: whether EQ4 or ALC is after EQ6 is controlled by control register 


Note 1: The input 16bit data of the 6-band IIR are left shifted 16bits and then extended to be 34bits, but 
the output 34bits data from the 6-band IIR are first right shifted 6 bits to be 28bits, pass through ALC, 
clipped to 24bits, and then right shifted 8 bits after the limiter to be 16bits. 
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Note2: Since the input data is 16615 left shifted, and the output data аге 6+8=1 4bit right shifted, if the 
digital gain and the 6-band IIR are both configured to be bypass-state, the output of DAC is 4-times 


amplified. 
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Note3: If the 6-band IIR is enabled, the following configuration of the 43 HPCOEF registers is 
corresponding to the bypass-state of the 6-band IIR 


НРСОЕРО: ‘11000 HPCOEF1:'h4000 HPCOEF2: ’h4000 
HPCOEFS:'h0000 HPCOEF4:'h0000 HPCOEF5:'h0000 HPCOEF6:'h0000 


HPCOEFT: 
HPCOEF10 


HPCOEF14 


HPCOEF17: 


НРСОЕЕ21: 
НРСОЕҒ24: 


НРСОЕҒ28: 
HPCOEF31: 


HPCOEF35: 
HPCOEF38: 


HPCOEF42: 


V0.2 


"11000 


: '"h0000 


:'h1000 
"10000 


"11000 
"10000 


"11000 
"10000 


"11000 
"110000 


"11000 


HPCOEF 15: 
HPCOEF 18: 


HPCOEF 22: 
HPCOEF25: 


HPCOEF29: 
HPCOEF32: 


HPCOEF36: 
HPCOEF39: 


НРСОЕҒ8: 'h4000 
HPCOEF11: 'h0000 
"14000 
"110000 


"4000 
"10000 


"4000 
"10000 


'h4000 
'h0000 


HPCOEFS9: 'h4000 


HPCOEF 12: 


HPCOEF 16: 
HPCOEF 19: 


HPCOEF23: 
HPCOEF26: 


HPCOEF30: 
HPCOEF33: 


HPCOEF37: 
HPCOEF40: 


"10000 


"4000 
"10000 


'h4000 
"10000 


"4000 
"10000 


'h4000 
"10000 


HPCOEF13: 'h0000 


НРСОЕР20: 'h0000 


HPCOEF27: 'h0000 


HPCOEF34: 'h0000 


HPCOEF41: 'h0000 
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Figure 8-11 VBC 6-order DAC IIR filter 


e 4" order EQ 


The 4"-огдег IIR high-pass filter is just implemented by the first section of 274 orger IIR and the third 
section of 2"-order IIR. 


As for the ALC module, please refer to the document "Shark МВС АГС Design Specification". 


The 8bits hp limit control register is for the output limit logic. The output signal also can be limited to an 
expected value, and the value is hp limit[7:0]««16--16'hFFFF. 
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e Side Tone 


The side tone module includes a high-pass filter and a digital gain. The coefficient N[3:0] of the 
high-pass filter should be configured by software. The digital gain of side tone is the same with the 
DAC and ADC channel digital gain. 


1- Zz Gi = DG[2:0] = 0,1,2,3,4,5,6,7 

hz) = (1-1>>(N+1)) ————— —— ж 

1- (14>>8) 27 G0.75[Gi] = | 124117 108 99 90 83 76 70 ] 
M = DG[6:3] = 0,1,2,3,4,...15 

N= НРЕ[3:0] = 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15 


І 
БИ | 24bits | 
| 
<<7 Ps +} + Z >>(М+3) (Ar 
16bits i | | 
| | 24bits I 
i >>(N+1) | - 
———Áá— | 24bits 
HPF by-pass 16bits 
>>1 
Figure 8-12 VBC Side Tone 
e DAC SRC 
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Basic function of DAC SRC for audio with ХТ, X2, X4 


32K/44.1K/48K 
и 32K/44.1K/48K 
16K/22.05K/24K | go SRC | 
>} > ЕЕ > 
02 
рас | 163 
8K/11.025K/12K| |44 SRC 
>} > ЕЕ 
04 
Basic function of DAC SRC for audio with X1, Х44.1/32, Х44.1/48 
44.1K 
44.1K = 
195 
32K 96K | | | 
і p > FIR | | i 
U3 32K | 28%К | 
FIR FIR 
f° I" us 96K || ^ I? "| U49 288K "р 
195 | [| | 
| | | | 
48K 
р >| НЕ 208 
| 02 48K 
Figure 8-13 VBC DAC SRC 


DAC SRC support to convert the input DAC signals of all sample rate to 44.1k, and for different input 
sample rate, the configuration of the control register is different. Generally the DAC SRC module 
includes two part, the first part invert the input sample rate to be X1, X2 or X8, which will be one of 32k, 
44.1k or 48k, and the second part will continually convert to 44.1k finnaly. 


e ADC SRC 


Basic function of ADC SRC for audio with X1, X44.1/32 , X44.1/48 


44.1K 
44.1K > 
195 
32K 96K. 1 
L32K Р [>l ЕЕ | | : | 
U3 32K | 2858 
FIR FIR 
Ore | u3_96K | | lig |" U49 288K Шын | 
195 || | | | 
| | | | 
48K 
|, > FIR 20E 
\ U2 48K 
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Figure 8-14 VBC ADC SRC 


The ADC SRC module is just the second part of DAC SRC, so the input sample rate of ADC channel 
should be one of 32k, 44.1k or 48K. 


8.4.4.2 Clock Domain 
Totally four clocks input to voice band interface: 


ADC BCLK for ADC 125 Slave block 

DAC ВСІК for DAC 125 Slave block 

APB clock or Z bus clock for ADC,DAC data buffer 
CLK VBC for all VBC functional blocks 


8.4.4.3 125 Slave Interface 


The 125 slave interface receives serial ADC data under the control of ADC_BCLK апа Арс ВО, 
which are generated by audio codec 125 master interface, and sends serial DAC data under the control 
of DAC. BCLK and DAC LRO, which are also generated by audio codec 125 master interface. 


8.4.4.4 Digital Audio Data Buffer 


Two 1600x16 SRAM work as ping-pong buffers for each channel. The 4 1600x16 SRAM for DACO and 
РАСТ ping-pong buffers are combined to 2 320 x 16 SRAM. The address 0 ~ 159 in each SRAM is 
DACO ping-pong buffer, and the address 160-319 in each SRAM is DAC1 ping-pong buffer. It's the 
same for ADCO/ADC1 ping-pong buffer and ADC2/ADC3 ping-pong buffer . 


Received voice data are read out from ADCO, ADC1, ADC2 and ADC3 data buffer by software, and 
data for transmit are sent to DACO, ПАСТ data buffer also by software. Buffer size is programmable 
from 1 to 160 words. ADCO!1 interrupt(shared by ADCO and ADC1) and ADC23 interrupt(shared by 
ADC2 and ADC3) will be generated when ADC data buffer is full (written by hardware), and DAC 
interrupt (shared by DACO and РАСТ) will be generated when DAC data buffer is empty (read by 
hardware). Voice interrupt frequency can be calculated from the buffer size. For example: when 
playing voice at 8 kHz sampling rate, buffer size is 160 words, the interval between two interrupt is: 125 
us x 160 2 20 ms. 


If DAC and ADC buffer sizes are the same, after voice band is enabled, the buffer size is not changed, 
two interrupts should be synchronized (within one voice sample duration), either one can be used as 
buffer full/empty interrupt. 


Address counter for each path will be reset to zero after interrupt is generated or at VBENABLE 
register (VBDABUFFDTA bit 15) changing from low to high. 
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8.4.5 Control Registers 


8.4.5.1 Memory map 
AP base address: 0x4002 0000 
СРО ARM base address: 0x0202 0000 
СРО DSP base address: 0x2202 0000 
CP1 ARM base address: 0x0202 0000 
CP1 БӘР base address: 0x2202 0000 
CP2 base address: 0x0202 0000 


Note: 
If access through APB space, only word access is permitted. 


Table 7-6 Voice Band control registers 


[Greer [е ыы 
оова 
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[onset Address [wm [емш — — |] 


оя Reserved 
0x00FC 

DAC 6 band IIR High-pass filter 
0x0100 HPCOEFO H | coefficients sO high 16bits 

DAC 6 band IIR High-pass filter 
00104 ИРЕШЕР: coefficients 50 low 8015 
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ги 


0х015С HPCOEF11 L DAC 6 band IIR High-pass filter 
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22... 


0х0208 НРСОЕЕЗЗ Н DAC 6 band IIR High-pass filter 
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x ПО [teefisients bz 4 fig 16615 


DAC 6 band IIR High-pass filter 
Бап НРСОЕРЗЗ | coefficients b2_4 low 1661$ 
DAC 6 band IIR High-pass filter 
9х0210 PCO Path coefficients a2_4 high 16bits 
DAC 6 band IIR High-pass filter 
9х0214 HEGOEEOL T coefficients a2 4 low 16bits 
DAC 6 band IIR High-pass filter 
Ox0218 HPCORRS Н coefficients s5 high 16bits 
0x021C HPCOEF35 L DAC 6 band IIR High-pass filter 
coefficients s5 low 16bits 
DAC 6 band IIR High-pass filter 
0220 HPCOEF36 Н | Coefficients 00 5 high 1661$ 
DAC 6 band IIR High-pass filter 
ox0224 HPCOEF36 L | coefficients b0_5 low t6bits 
DAC 6 band IIR High-pass filter 
е НРСОЕРЗ/ H | coefficients а0 5 high 16615 
DAC 6 band IIR High-pass filter 
0x022C HPCOEFSL E coefficients a0 5 low 16bits 
DAC 6 band IIR High-pass filter 
vo HPCOEF38_H W | coefficients b1_5 high 16bits 
DAC 6 band IIR High-pass filter 
ates НРСОЕРЗВ L | coefficients b1_5 low16bits 
DAC 6 band IIR High-pass filter 
0x0238 HPCOEF39 H | coefficients a1 5 high 16bits 
DAC 6 band IIR High-pass filter 
0х023С FRCOEFS9 L coefficients a1 5 low 16bits 
DAC 6 band IIR High-pass filter 
05 HPCOEF40 Н | coefficients b2 5 high 16bits 
DAC 6 band IIR High-pass filter 
$ HPCOEF40 Ы | coefficients 52 5 low 1661$ 
DAC 6 band IIR High-pass filter 
Эра HPCOEF41 H | coefficients а2 5 high 16bits 
DAC 6 band IIR High-pass filter 
0x024C НРООЕРА1 Е coefficients а2_5 low 16bits 
DAC 6 band IIR High-pass filter 
2078 HPCOEF42 Н | coefficients 56 high 16615 
0x0254 НРСОЕРА2 L РАС 6 band IIR High-pass filter 
coefficients s6 low 16bits 
DAC 4 band IIR High-pass filter 
0x0258 HPCOEF43 Н | coefficients 50 high 16bits 
0x025C HPCOEF43 L DAC 4 band IIR High-pass filter 
coefficients sO low 8bits 
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TAI I 


0х02В4 НРСОЕҒ54 L DAC 4 band IIR High-pass filter 
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0x0400 ADCO1 HPCOE n— 6 band ПА High-pass filter 
F0 H coefficients $0 high 16bits 

0x0404 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
FOL coefficients sO low 8bits 

0x0408 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F1 H coefficients bO 0 high 16bits 

0x040C ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F1L coefficients БО 0 low 16bits 

0x0410 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F2 H coefficients a0 0 high 16bits 

0x0414 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 

i Е2 1 coefficients a0. 0 low 16bits 

0x0418 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F3 H coefficients b1 0 high 16bits 

0x041C ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F3L coefficients b1 0 low 16bits 
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0x0420 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
FA Н coefficients a1 0 high 16bits 
0х0424 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
FAL coefficients a1 O0 low 16bits 
0x0428 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F5 Н coefficients b2 0 high 16bits 
0x042C ADCO1 HPCOE | ADC01 6 band ПІН High-pass filter 
F5_L coefficients b2 0 low 16bits 
0x0430 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F6 H coefficients a2 0 high 16bits 
0x0434 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
x F6_L coefficients a2 0 low 16bits 
0x0438 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F7 H coefficients s1 high 16bits 
0x043C ADCO1 HPCOE | ADCO! 6 band IIR High-pass filter 
27 | coefficients 51 low 1661$ 
0х0440 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F8 H coefficients bO 1 high 16bits 
0x0444 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F8L coefficients bO 1 low 16bits 
0x0448 ADCO1 HPCOE | АОСО1 6 band IIR High-pass filter 
F9 H coefficients a0 1 high 16bits 
0x044C ADCO1 HPCOE | АОСО1 6 band IIR High-pass filter 
F9 L coefficients a0 1 low 16bits 
0x0450 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F10 H coefficients b1 1 high 16bits 
0x0454 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F10L coefficients b1 1 low 16bits 
0x0458 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F11 H coefficients a1 1 high 16bits 
0x045C ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F11L coefficients a1 1 low 16bits 
0x0460 ADCO1 HPCOE | ADCO! 6 band IIR High-pass filter 
F12 H coefficients b2 1 high 16bits 
0x0464 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
212 L coefficients b2 1 low 1661$ 
0x0468 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F13 H coefficients a2 1 high 16bits 
0x046C ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F13 L coefficients a2_1 low 16bits 
0x0470 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
а 214 H coefficients 52 high 16615 


0х0474 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1387 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EA SPREADTRUM | 5С77310/5С87316 Device Specification 


Po TALL coefficients s2 low 16bits 


0x0478 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F15 H coefficients bO 2 high 16685 
0x047C ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F15 L coefficients b0 2 low 16bits 
0х0480 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F16 H coefficients a0 2 high 16bits 
0x0484 ADCO1 HPCOE | ADCO!1 6 band IIR High-pass filter 
F16 L coefficients a0 2 low 16bits 
0x0488 ADCO1 HPCOE | ADCO!1 6 band IIR High-pass filter 
F17 H coefficients b1 2 high 16bits 
0x048C ADCO1 HPCOE | ADCO!1 6 band IIR High-pass filter 
F17 L coefficients b1 2 low 16bits 
0x0490 ADCO1 HPCOE | ADC01 6 band ПІН High-pass filter 
F18 H coefficients a1 2 high 16bits 
0x0494 ADCO1 HPCOE | ADCO!1 6 band IIR High-pass filter 
F18 L coefficients a1. 2 low 16bits 
0x0498 ADCO1 HPCOE | Арсої 6 band IIR High-pass filter 
F19 Н coefficients b2 2 high 16bits 
0x049C ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F19 L coefficients b2 2 low 16bits 
0x04A0 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F20 H coefficients a2 2 high 16bits 
Ox04A4 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
" F20 L coefficients a2. 2 low 16bits 
0x04A8 ADCO1 HPCOE | ADCO!1 6 band IIR High-pass filter 
F21 H coefficients s3 high 16bits 
0x04AC ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
221 | coefficients $3 low 16685 
0x04B0 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F22 H coefficients bO 3 high 16685 
0x04B4 ADCO1 HPCOE | ADCO!1 6 band IIR High-pass filter 
. Е22 1 coefficients 00 3 low 16bits 
0x04B8 ADCO1 HPCOE | ADCO!1 6 band IIR High-pass filter 
S F23 H coefficients a0. 3 high 16bits 
0x04BC ADCO1 HPCOE | ADCO!1 6 band IIR High-pass filter 
F23 L coefficients a0 З low 16bits 
0x04CO ADCO1 HPCOE | ADCO!1 6 band IIR High-pass filter 
F24 H coefficients b1 3 high 16bits 
0x04C4 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F24 L coefficients b1 3 low 16bits 
0x04C8 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
6 Е25_Н coefficients а1_3 high 16bits 
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0x04CC ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
225 | coefficients a1 3 low 1661$ 
0x04DO ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F26 H coefficients b2 3 high 16bits 
0х0404 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F26 L coefficients b2 3 low 16bits 
0x04D8 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F27 H coefficients a2 3 high 16bits 
0x04DC ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F27 L coefficients a2 3 low 16bits 
0x04E0 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F28 H coefficients s4 high 16bits 
Ox04E4 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F28 L coefficients s4 low 16bits 
0Х04Е8 ADCO1 HPCOE | ADC01 6 band ИВ High-pass filter 
F29 H coefficients 604 high 16bits 
Ox04EC ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
229 L coefficients bO 4 low 16685 
0x04F0 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F30 H coefficients a0 4 high 16bits 
0х04Ғ4 ADCO1 HPCOE | ADCO! 6 band IIR High-pass filter 
F30 L coefficients a0 4 low 16bits 
0х04Е8 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F31 H coefficients b1 4 high 16bits 
0х04ЕС ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F31 L coefficients b1 4 low 16bits 
0x0500 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F32 H coefficients a1 4 high 16bits 
0x0504 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
5 F32 L coefficients a1 4 low 16bits 
0x0508 ADCO1 HPCOE | ADCO! 6 band IIR High-pass filter 
F33 H coefficients b2 4 high 16bits 
0x050C ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F33 L coefficients b2 4 low 16bits 
0x0510 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F34 H coefficients a2 4 high 16bits 
0x0514 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
x F34 L coefficients а2 4 low 16bits 
0х0518 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F35 H coefficients s5 high 16bits 
0x051C ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
235 L coefficients s5 low 16bits 


0x0520 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
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|| Е36_Н coefficients 00 5 high 16685 


0x0524 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F36 L coefficients bO 5 low 16bits 
0x0528 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F37 H coefficients a0 5 high 16bits 
0x052C ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
ЕЗ? | coefficients а0 5 low 16bits 
0x0530 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F38 H coefficients b1 5 high 16685 
0x0534 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F38 L coefficients b1 5 low 16bits 
0x0538 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F39 H coefficients a1 5 high 16bits 
0x053C ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
ЕЗ9 L coefficients a1 5 low 16bits 
0x0540 ADCO1 HPCOE | ADCO! 6 band IIR High-pass filter 
Ғ40 H coefficients b2 5 high 16685 
0x0544 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
Ғ40 L coefficients b2 5 low 16bits 
0x0548 ADCO1 HPCOE | АрСО1 6 band IIR High-pass filter 
F41 Н coefficients a2 5 high 16bits 
0x054C ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
241 | coefficients a2 5 low 1661$ 
0x0550 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F42 H coefficients s6 high 16bits 
0x0554 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
242 L —— s6 low 16bits 
0х0600 ADC23 HPCOE  — 6 band IIR High-pass filter 
FO_H coefficients $0 high 16bits 
0x0604 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
q FOL coefficients $0 low 8bits 
0x0608 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F1 H coefficients bO 0 high 16bits 
0x060C ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F1L coefficients БО 0 low 16bits 
0x0610 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F2 H coefficients a0 0 high 16bits 
0x0614 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
* Е2 1 coefficients a0. 0 low 16bits 
0x0618 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F3 H coefficients b1 0 high 16685 
0x061C ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
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x [L —  [sosficiens bi ow Tobi 


0x0620 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
FA Н coefficients a1 0 high 16bits 
0x0624 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
FAL coefficients a1 O0 low 16bits 
0x0628 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F5 Н coefficients b2 0 high 16bits 
0x062C ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F5 | coefficients b2_0 low 16bits 
0x0630 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F6_H coefficients a2_0 high 16bits 
0x0634 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
Fe | coefficients a2 0 low 16bits 
0x0638 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F7 H coefficients s1 high 16bits 
0x063C ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
27 | coefficients 51 low 1661$ 
0х0640 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F8 H coefficients bO 1 high 16bits 
0x0644 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F8 L coefficients bO 1 low 16bits 
0x0648 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F9 H coefficients a0 1 high 16bits 
0x064C ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F9 L coefficients a0 1 low 16bits 
0x0650 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
d F10 H coefficients b1 1 high 16bits 
0x0654 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F10L coefficients b1 1 low 16bits 
0x0658 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F11 H coefficients a1 1 high 16bits 
0x065C ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F11L coefficients a1 1 low 16bits 
0x0660 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
" F12 H coefficients 02 1 high 16bits 
0x0664 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
212 L coefficients b2 1 low 1661$ 
0x0668 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
5 F13 H coefficients a2 1 high 16bits 
0x066C ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F13 L coefficients a2 1 low 16bits 
0x0670 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
x F14 H coefficients s2 high 16bits 
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0x0674 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F14 L coefficients 52 low 16685 
0х0678 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F15 H coefficients bO 2 high 16685 
0x067C ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F15 L coefficients bO 2 low 16bits 
0x0680 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F16 H coefficients а0 2 high 16685 
0x0684 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F16 L coefficients a0_2 low 16bits 
0x0688 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
" F17 H coefficients b1 2 high 16bits 
0x068C ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F17 L coefficients b1 2 low 16bits 
0x0690 ADC23 HPCOE | ADC23 6 band ИВ High-pass filter 
F18 H coefficients a1. 2 high 16bits 
0x0694 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F18 L coefficients a1 2 low 16bits 
0x0698 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F19 H coefficients b2 2 high 16bits 
0x069C ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F19 L coefficients b2 2 low 16bits 
0х06А0 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F20 H coefficients a2 2 high 16685 
0x06A4 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
š F20 L coefficients a2. 2 low 16bits 
0x06A8 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F21 H coefficients s3 high 16bits 
0x06AC ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
221 | coefficients 53 low 1661$ 
0х06В0 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F22 H coefficients bO 3 high 16bits 
0х06В4 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
x F22 L coefficients b0_3 low 16bits 
0x06B8 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F23 H coefficients аб 3 high 16bits 
0x06BC ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F23 L coefficients а0 3 low 16bits 
0x06CO ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F24 H coefficients b1 3 high 16bits 
0x06C4 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
- F24 1. coefficients b1 3 low 16615 


0x06C8 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
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|| 225 H coefficients а1 3 high 16685 


0х06СС ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
225 | coefficients a1 3 low 1661$ 
0х0600 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F26 H coefficients b2 3 high 16bits 
0х0604 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F26 L coefficients b2 3 low 16bits 
0х0608 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F27 H coefficients a2 3 high 16bits 
0x06DC ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F27 L coefficients a2 3 low 16bits 
0x06E0 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F28 H coefficients s4 high 16bits 
Ox06E4 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F28 L coefficients s4 low 16bits 
0х06Е8 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F29 H coefficients bO 4 high 16685 
Ox06EC ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F29 L coefficients bO 4 low 16bits 
0x06F0 ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
F30 H coefficients a0 4 high 16bits 
0x06F4 ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
ЕЗ0 1 coefficients а0 4 low 16685 
Ox06E8 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F31 H coefficients b1 4 high 16bits 
0x06FC ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
n F31.L coefficients b1 4 low 16bits 
0x0700 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F32 H coefficients a1 4 high 16685 
0x0704 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
: F32 L coefficients a1 4 low 16bits 
0x0708 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F33 H coefficients b2 4 high 16bits 
0x070C ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
" F33 L coefficients b2 4 low 16bits 
0x0710 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F34 H coefficients a2 4 high 16685 
0x0714 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
Т F34 L coefficients a2. 4 low 16bits 
0x0718 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F35 H coefficients s5 high 16bits 
0x071C ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
235 L coefficients s5 low 16bits 
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0x0720 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F36 H coefficients bO 5 high 16685 
0x0724 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
ЕЗ6 L coefficients bO 5 low 16bits 
0x0728 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F37 H coefficients a0 5 high 16bits 
0x072C ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
ЕЗ? | coefficients а0 5 low 1661$ 
0x0730 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F38 H coefficients b1 5 high 16bits 
0x0734 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
* ЕЗ8 L coefficients b1 5 low 1661$ 
0x0738 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F39 H coefficients a1 5 high 16685 
0x073C ADC23 HPCOE | ADC23 6 band ИВ High-pass filter 
F39 L coefficients a1. 5 low 16bits 
0x0740 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
Ғ40 Н coefficients b2 5 high 16685 
0x0744 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
Ғ40 L coefficients b2 5 low 16bits 
0x0748 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F41_H coefficients a2_5 high 16bits 
0х074С ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
241 | coefficients а2 5 low 1661$ 
0х0750 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F42 H coefficients s6 high 16bits 
0x0754 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F42 L coefficients s6 low 16bits 


8.4.5.2 Register Descriptions 


8.4.5.2.1 VBDAO 
Description: 
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0x0000 Voice band DAC0 data (reset 0х0000 0000) VBDA0 


| 30 | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | at | 20 | 19 | te | 17 | 16 


Reserved 


i Eee 


VBDAO 


= 
rel PPP PP PPP PPP PPT 


Field Name Type | Reset Description 
Value 


VBDAO [15:0] R/W 16'h0 Voice band DACO channel data from ARM/DSP. 
ARM/DSP writes every word of DACO data to this 
control register, and VBC moves the 16bits data to 
corresponding address of DACO buffer one by опе 


8.4.5... УВПА1 
Description: 


0x0004 Voice band DAC1 data (reset 0х0000 0000) VBDA1 


ПО Е ЗО RR RS Еа Бел ЕЕЕ ШЕ 
nme] ОР 


VBDA1 
веза О С С СО СО ОСЗ ОС ОС ОС ОС ОС ОС oo e С 


Field Мате Type | Reset Description 
Value 


VBDA1 [15:0] R/W 16'h0 Voice band DAC1 channel data from ARM/DSP. 
ARM/DSP writes every word of РАСТ data to this 
control register, and VBC moves the 16bits data to 
corresponding address of РАСТ buffer one by one 
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8.4.5.23 VBADO 
Description: 
0x0008 Voice band ADC0 data (reset 0х0000 0000) VBAD0 


Reserved 


ЭЖЕ ЕЕ rro oe e СЕКА ЕИ И И 


VBADO 


ЛЕНЕНЕНИЛЕНЕНЕНЕНЕНЕНЕНЕНЕЕНЛИЛЕН 


Field Name Type | Reset Description 
Value 


VBADO [15:0] 16'h0 ADCO channel data from Audio CODEC to 
ARM/DSP. VBC moves every word from ADCO buffer 
one by one to this register, and then ARM/DSP read 
the ADCO data from this register 


8.4.5.2.4 VBAD1 
Description: 
0х000С Voice band ADC1 data (reset 0х0000 0000) VBAD1 


VBAD1 


е ses oP eos e o oso e To 


ЫЛ О ER А ОВ ОЕ E 


Field Name Type | Reset Description 
Value 


VBAD1 [15:0] 1610 ADC1 channel data from Audio CODEC to 
ARM/DSP. VBC moves every word from ADC1 buffer 
one by one to this register, and then ARM/DSP read 
the ADC1 data from this register 
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8.4.5.25 — VBBUFFSIZE 
Description: 


0x0010 Voice band buffer size(reset 0х0000 0000) VBBUFFSIZE 


| em [sr ioo | 29 [28 | 27 | 26 | 25 | 24 bos | 22 | 21 | 20 | 19 | 16 | T | 18. 


Reserved 


VBDABUFFSIZE VBADBUFFSIZE 
эн 


Field Мате Туре |Reset | Description 
Value 

VBDABUFFSIZE | [15:8] R/W 8'h0 Voice band DAC0 and DAC1 channel data buffer 
size, equals to real buffer size minus 1. max 159. 
0-159 maps to real buffer size 1-160 

VBADBUFFSIZE | [7:0] R/W 810 Voice band ADCO апа ADC1 channel data buffer 
size, equals to real buffer size minus 1. max 159. 
07159 maps to real buffer size 1-160 


8.4.5.2.6 VBADBUFFDTA 
Description: 
0x0014 Voice band buffer and 125 control(reset 0х0000 1000) VBADBUFFDTA 


ША ШЕЕ ЛЕДЕ Л А БЕШ Е ЕШ Т ЕУ 


Reserved 
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Field Name Type | Reset | Description 
Value 


|________| 154] [rw |20 [Reseved |000 | 


VBIIS DLOOP [13] RAN 1'h0 Loop IIS three Tx signals(DA) to IIS three Rx 
signals(AD). 
0: normal mode 
1: loop mode 


|a qme mw ems 7000000 


VBISADCK23 INV МВС interface reverses ADC23 125 BCLK from 
audio CODEC as its 125 BCLK to receive serial data 


0: normal mode 


1: inverse mode 


VBISDACK INV [10] ! VBC interface reverses DAC 125 BCLK from audio 
CODEC as its 125 BCLK to send serial data 
0: normal mode 
1: inverse mode 


VBISADCKO1 INV ! МВС interface reverses ADCO1 125 BCLK Нот 
audio CODEC as its 125 BCLK to receive serial data 


0: normal mode 
1: inverse mode 


ADBUFF A j Voice band ADC channel data buffer size change, 
2's compliment number added to VBADBUFFSIZE 
and VBAD23BUFFSIZE, control AD data buffer 
change for next block. 


8.4.5.2.7 VBDABUFFDTA 
Description: 
0x0018 Voice band buffer and mode control(reset 0x0000 0000) VBDABUFFDTA 


B T И И Е Е ЕЕЕ 


Reserved 


EE ЕЕ 
Peset ОЗ В ВИ СЗ ВИ Е СИ Е ЕЕ ОСЗ И ОЗ sr) 
rir ЕЕ EE ОЗ О ЕВ ЕВА ВЕ e ПЕТ 


DABUFF A 


Field Name Type |Reset | Description 
Value 
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| 


= 


Enable this bit then VBC interface starts working and 
software can receive voice band interrupt. Better set 
this bit after all other register bits are programmed. 


0: disable 

1: enable 

ОМА write DAC1 data риНег enable, set this bit to 
enable DAC1 DMA mode 

0: disable 

1: enable 

ОМА write DACO data buffer enable, set this bit to 
enable DACO DMA mode 

0: disable 

1: enable 

DMA read ADC1 data buffer enable, set this bit to 
enable ADC1 DMA mode 

0: disable 

1: enable 

DMA read ADCO data buffer enable, set this bit to 
enable ADCO DMA mode 

0: disable 

1: enable 


= 


= 


= 


VBADODMA EN | [11] 


RAMSW. EN [10] 
RAMSW. NUMB К 


DABUFF A 


8.4.5.28 | VBADCNT 
Description: 


= 


Software access ping-pong buffer enable when 
VBENABE bit low(before VBC interface start 
working), for both ADC and DAC channel(reading 
ADC data buffer and writing DACO, DAC1 data 
buffer) 


0: disable 
1: enable 


= 


Software accessing ping-pong buffer indication, for 
both ADC and DAC channel(reading ADC data 
buffer and writing DACO, ПАСТ data buffer) 


0: software access data buffer 0 
1: software access data buffer 1 


= 


Voice band DAC channel data buffer size change, 
2's compliment number added to VBDABUFFSIZE, 
control DA data buffer change for next block. 
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0x001C Voice band ADC БиНег counter(reset 0x0000_0000) VBADCNT 


|зо | 29 | 26 | 27 | 26 | 25 | 24 | 23 22 | 21 | 20 | 19 | та [17 | 16, 


Reserved 


VBAD1CNT VBADOCNT 


Field Name Type | Reset | Description 
Value 

VBAD1CNT [15:8] 870 АОС1 data buffer address counter (address of 
VBC interface writing input data from audio CODEC 
to ADC1 ping-pong buffer) 

VBADOCNT [7:0] 8'h0 ADCO data buffer address counter (address of 
VBC interface writing input data from audio CODEC 
to ADCO ping-pong buffer) 


8.4.5.29 VBDACNT 
Description: 


0x0020 Voice band DAC buffer counter(reset 0x0000 0000) VBDACNT 


E29 | за | 27 | 20 | 25 | 24 | 23 | 22 | 21 | 20 | 1 | 18 |17 16 | 


Reserved 


VBDA1CNT VBDAOCNT 


Field Name Type |Reset | Description 
Value 

VBDA1CNT [15:8] 870 РАСТ data buffer address counter (address of 
VBC interface reading output data from РАСТ 
ping-pong buffer to audio CODEC) 

VBDAOCNT [7:0] 870 DACO data buffer address counter (address of 
VBC interface reading output data from DACO 
ping-pong buffer to audio CODEC) 
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8.4.5.210 VBAD23CNT 


Description: 


0x0024 Voice band ADC23 buffer counter(reset 0х0000 0000) VBAD23CNT 


| 29 | 2 | 27 | 20 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 7 16] 


Reserved 


УВАОЗСМТ VBAD2CNT 


Field Name Type | Reset | Description 
Value 

VBAD3CNT [15:8] 870 ADC3 data buffer address counter (address of 
VBC interface writing input data Ron audio CODEC 
to ADC3 ping-pong buffer) 

VBAD2CNT [7:0] ADC2 data buffer address counter (address of 
VBC interface writing input data from audio CODEC 
to ADC2 ping-pong buffer) 


8.4.5.2.11 VBADDMA 


Description: 
0x0028 Voice Band ADC23 ОМА enable(reset 0х0000 0000) VBADDMA 


VBA | VBA 
Reserved Y МА. 
ЕМ ЕМ 


ы Ен 
ЕІЕИЕЯЕЯИЯЕНЕНЕНКНИНЕНЕНЕНЕН 


[FieldName — |Bit Туре |Reset | Description || 
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p wc Ш 
швар [ro |М" [Resewed ______ 


VBADSDMA EN | [1] RAN тво ОМА read АОСЗ data buffer enable, set this bit to 
enable ADC3 DMA mode 
0: disable 
1: enable 


VBAD2DMA_EN R/W 110 ОМА read ADC2 data buffer enable, set this bit to 
enable ADC2 DMA mode 
0: disable 
1: enable 


8.4.5.2.12 — VBBUFFAD23 
Description: 


0x002C Voice band ADC23 buffer size(reset 0х0000 0000) VBBUFFAD23 


| em [sr | 20 | 29 | 28 | 27 | 26 Los | 24 | 28 | 22 | 21 | 20 | 9 | 16 | 17/16, 
| Кәне || ]| 


Reserved 


Type 


w— w yw 
нег | C О И ООВ ] а ОС ОЕ n t t СИ 
ИЕЛЕ ШЕ Ж s seu = 
| Name | pu 


Reserved VBAD23BUFFSIZE 


|007 T 


Field Name Type | Reset | Description 
Value 


Ива [no |8 [ве 


VBAD23BUFFSIZE | [7:0] R/W |870 Voice band ADC23 channel data buffer size, equals 
to real buffer size minus 1. max 159. 0-159 maps to 
real buffer size 1-160 


8.4.5.213  VBINTTYPE 


Description: 
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0x0034 Voice Band interrupt type(reset 0x0000 0000) VBINTTYPE 


| Bit_| 34 | 20 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 те | 17 | 16 | 


Reserved 


Field Name Type | Reset | Description 
Value 


| Ця jro [iono [Reseved __ | 


Ad23 int type [5:4] R/W 2'h0 ADC23 interrupt type, 
2'b00: Standard interrupt, should be cleared in УВС 
control register 
2'b01: wide pulse, and the width is 12 ADC23 IIS bit 
clock cycles, and the interrupt should be 
cleared in global register 
2'b10, 2'b11: one apb/z-bus clock cycle pulse, and 
the interrupt should be cleared in global 
register 
Note: 2'b00 should be used since по УВС interrupt 
clear register in global register 
2'h0 i 1 


| 
А001 int type [1:0] 
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ADCO! interrupt type, 


200: Standard interrupt, should be cleared in МВС 
control register 


2'b01: wide pulse, and the width is 12 ADCO!1 IIS bit 
clock cycles, and the interrupt should be 
cleared in global register 


2'b10, 2'b11: one apb/z-bus clock cycle pulse, and 
the interrupt should be cleared in global 
register 


R/W DAC interrupt type 

200: Standard interrupt, should be cleared in VBC 
control register 

2'b01: wide pulse, and the width is 12 ADC IIS bit 
clock cycles, and the interrupt should be 
cleared in global register 

2'b10,2'b11: one apb/z-bus clock cycle pulse, and 
the interrupt should be cleared in global 
register 

Note: 2’b00 should be used since no VBC interrupt 
clear register in global register 
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Note: 27000 should be used since no УВС interrupt 
clear register in global register 


8.4.5.2.14  VBDATASWT 


0x0038 Voice Band АРВ data switch(reset 0x0000 0000) VBDATASWT 


Reserved 


- RH 


| Type | 


Field Name Type | Reset | Description 
Value 
[ een [m [зш [med — —  —— 


Vb ad23 iis Ir md Ü Active level of 2/3 channel for ADC23 


“0”: High for channel 2 low for channel 3 
“1”: Low for channel 2 high for channel 3 


Vb ad23 iis pcm та | [5] тво ADC23 125 interface format 
0: I28 compatible format 
1: PCM compatible format 
Note: 125 mode is recommended to be compatible 
with audio CODEC 125 master 
Vb ad23 iis 156 [4] 1'h0 ADC23 125 serial data transfer order 
0: MSB first 
1: LSB first 
Note: must always be programmed to '0' 


[fro [m [ea —  —] 


vb buf out23 swt [2] RAW | 170 VBC data read Нот ADC23 ping-pong buffer to 
APB switch control 
1’b0: The 16bits data will be the low-half word 
РЕРАТА[15:0] 
1’b1: Тһе 16bits data will be the high-half word 
PRDATA[31:16] 


vb buf out01 swt VBC data read from | ADCO1 ping-pong buffer to 
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APB switch control 
1b0: The 16bits data will be the low-half word 
PRDATA[15:0] 


1’b1: The 16bits data will be the high-half word 
РАБАТА[З1:16] 


vb buf іп swt | VBC data written бу АРВ to DAC ping-pong buffer 
switch control 


1'b0: PWDATA[15:0] will be selected 
1'b1: PWDATA[31:16] will be selected 


8.4.5.2.15 VBIISSEL 

Description: 

0x003C Voice Band IIS Interface select(reset 0x0000_0000) VBIISSEL 
| Bi | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 [21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


- Н 2 vb iis da sel vb iis ad23 sel vb iis а001 sel 


ЮС OOO = ЖаН Бак. жен Бен тан 
É”  NENEXET k eee ECC eee 


Field Name Type | Reset | Description 
Ошо s — — — 


— T R/W | 1'b0 Active level of 0/1 channel for ССНИ 
"0": High for channel 0, low for channel 1 
“1”: Low for channel 0, high for channel 1 

Vb iis adO1 Ir md [13] R/W | 160 Active level of 0/1 channel for ADCO1 
"0": High for channel 0, low for channel 1 
“1”: Low for channel 0, high for channel 1 


vb iis da pcm md [12] RAW | 160 DAC 125 interface format 
0: 125 compatible format 
1: PCM compatible format 
Note: 125 mode is recommended to be compatible 
with audio CODEC 125$ master 
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vb iis ad01 pcm md 1750 АОСО1 125 interface format 
0: 125 compatible format 
1: PCM compatible format 


Note: 125 mode is recommended to be compatible 
with audio CODEC 125$ master 


vb iis da Isb 1’b0 DAC 12S serial data transfer order 
0: MSB first 
1: LSB first 
Note: must always be programmed to ‘0’ 


vb iis adO1 156 1’b0 ADCO!1 125 serial data transfer order 
0: MSB first 
1: LSB first 
Note: must always be programmed to ‘0’ 


vb_iis_da_sel R/W |310 VBC DAC IIS interface select from 5 group 125 
interface 

vb iis ad23 sel [5:3] R/W | 3'h0 VBC ADC23 IIS interface select from 5 group 125 
interface 

vb_iis_ad01_sel [2:0] RAW | 3'h0 VBC ADCO!1 IIS interface select from 5 group 125 
interface 


8.4.5.2.16 DAPATHCTL 

Description: 

0x0040 Voice band DAC path control (reset 0х0000 0000) DAPATHCTL 
| Bit | зт 30 | 29 |28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Da1 addst s DaO addst s Da1 addím Ба0 адат 
р == = == == 


Field Name Туре | Reset | Description 
Value 


pts} jro |80 [Reseved sss 


ра1_аддаз! sel [7:6] R/W 2'h0 2'b00: DAC1 data from ALC directly sent to DAC 125 
2'b01: DAC1 data from ALC added with side tone 
data, then sent to DAC 125 
2'b10: DAC1 data from ALC subtracted from side 
tone output data, then sent to DAC 12$ 
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—— i nt 
——— Ck 


Da0_addst sel [5:4] R/W 2'500: DACO data from ALC directly sent to DAC 125 
2001: DACO data from ALC added with side tone 
data, then sent to DAC 125 
2'b10: DACO data from ALC subtracted from side 
tone output data, then sent to DAC 12$ 
2'b11: Reserved 


Dai addfm sel | [3:2] 2'b00: DAC1 buffer data directly sent to DAC HPF 
2'b01: РАСТ buffer data added with side tone data, 
then sent to DAC HPF 
2'b10: DAC1 buffer data subtracted from side tone 
output data, then sent to DAC HPF 
2'b11: Reserved 

DaO addfm sel | [1:0] 270 2900: DACO buffer data directly sent to DAC HPF 
2'b01: DACO buffer data added with side tone output 
data, then sent to DAC HPF 
2'b10: DACO buffer data subtracted from side tone 
output data, then sent to DAC HPF 
2'b11: Reserved 


8.4.5.2.17 DADGCTL 
Description: 
0x0044 Voice band DAC digital gain control (reset 0х0000 1818) DADGCTL 


| Bt | з | 20 | 29 [28 | 27 | 26 | 25 [24 | 23 | 22 | 2t | 20 | v9 | 16 | 17 | v6 | 
Nome /— M] 


Reserved 


Dadg. dg 1 Dadg. dg 0 
0 


Field Name Type |Reset | Description 
Value 


[esso [beg mw [ме [Baco aota gain coenen — 
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8.4.5.2.18 DAHPCTL 

Description: 

0x0048 Voice band DAC EQ control (reset 0x0000 007F) DAEQCTL 
| Bit | 31 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16- 
| Мате | Reserved 
EN 
Бен | ВИ ВАО ПЗ pes ИЕ ИИИ Le] s ИБ 
_ви [15}14]з3/]12|/1])9/в|7]6]58]4}з]2]1]9/ 


_sel 


ЕЛ Fo | row | мм | мм | | 


Field Name Type | Reset | Description 
Value 


Та [mo [me [жле À] 


Dac alc — | ALC ар t mode enable | | ALC ар t mode enable | t_mode enable 
Eq4_pos_sel 5 RAV | 1710 1750: EQ4 is before ALC 
1'b1: EQ4 is behind ALC 
Dac_eq4_en [12] RW | 10 1’b0: DAC 4-band IIR bypass 
161: DAC 4-band IIR enable 
Dac_alc_en [11] R/W | 10 1’b0: DAC ALC bypass 
1761: DAC ALC enable 
Dac_eq6_en [10] RAV |1710 160: DAC 6-band ИА bypass 
161: DAC 6-band ИА enable 
Hp reg сі! RAV |1710 Clear all ПВ registers, 
Please write 1'b1 and later write 1'bO to finish the 
register clear process 
Wid sel RW | 1780 160: 1664$ output 
1’b1: 2464$ output 
А limit [7:0] RAW | 8’h7F | DAC output signal limit, the actual limit value on the 
24bits output signal is: r limit[7:0]««16--16'hFFFF 


8.4.5.219 DAALCCTLO 
Description: 
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0x004C Voice band DAC ALC coefficient : hold (reset 0х0000 0000) DAALCCTLO 


Bt [sr] зо | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 [16 | 17 | v6 | 
E — |— |]  / | они 


ЖЕЕ ЗЕ ЕЛЕ В ЕАО a it 


Dac alc hld 


а | 


Field Name Type |Reset | Description 
Value 


Dac alc hld [15:0] 16h0 | DAC ALC coefficient: hold 


8.4.5.2.20 DAALCCTL1 
Description: 
0x0050 Voice band DAC ALC coefficient : rise (reset 0x0000 0000) DAALCCTL1 


LEGERE ЕЕ sep ees Fen e IRE Em RR ERG n 
E / . .— |  ] J| | | | | 


ER 
Еа Е ДЕА ЕИ н АИКА ИКА C И pe] 
m м 


Dac alc rise 


1 


Field Name Type |Reset | Description 
Value 


[15:0] 16h0 | DAC ALC coefficient: rise 


8.4.5.2.21 DAALCCTL2 
Description: 
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0x0054 Voice band DAC ALC coefficient : fall (reset 0х0000 0000) DAALCCTL2 


Bt [sr] зо | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 21) 20 | 19 [16 | 17 | v6 | 
L3. ЕЕ 


Faris oa a nit 


Dac alc fall 


а | 


Field Name Type |Reset | Description 
Value 


Dac alc fall [15:0] 16h0 | DAC ALC coefficient: fall 


8.4.5.2.22 DAALCCTL3 
Description: 
0x0058 Voice band DAC ALC coefficient : limit (reset 0x0000_0000) DAALCCTL3 


ГЕ | | r qp pene een i 
E /— |  —  ] | | | l]| / ^/  — 


ER 
ЖЕЛЕ ЕИ Е Е С IEEE npa 
тше и 


Dac alc Imt 
Type 


Field Name Type |Reset | Description 
Value 


Dac alc Imt [15:0] 16'h0 | DAC ALC coefficient: limit 


8.4.5.223 DAALCCTL4 
Description: 
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0x005C Voice band DAC ALC coefficient : threshold (reset 


0x0000_0000) 


Bt | st зо | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 21) 20 | 19 [16 | 17 | 16] 
295 


DAALCCTL4 


Lera АИ 


Dac alc {па 


reel PPP PPP PPP PPP Lay 


Field Name Type | Reset | Description 
Value 


Dac alc thd [15:0] 1610 | DAC ALC coefficient: threshold 


8.4.5.2.24 DAALCCTL5 
Description: 
0x0060 Voice band DAC ALC coefficient : ratio (reset 0x0000_0000) DAALCCTL5 


Bt | з1 | 30 | 2 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 [16 | 17 | 16] 
EU ЕРЕ 


Dac_alc_ratio 


СА ЛЕ ЕЕ ЕР eo ЗЕ Е ВВ ВЕ ЕВ ЕЙ ЛП 


rel DP PPP PP PPP PT TT 


Field Name Type | Reset | Description 
Value 


[15:0] 16h0 | DAC ALC coefficient: ratio 


8.4.5.2.25 DAALCCTL6 
Description: 
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0x0064 Voice band DAC ALC coefficient : cg var (reset DAALCCTL6 


0x0000 0000) 


Bt | st зо | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 21) 20 | 19 [16 | 17 | v6 | 
L3. | ||.. 


Lernen Е АЗ Е ИЕ 


Dac alc cg var 


reel PPP PPP PPP PPP lay 


Field Name Type | Reset | Description 
Value 


[15:0] 16'h0 | DAC ALC coefficient: cg. var 


8.4.5.226 DAALCCTL7 
Description: 


Voice band DAC ALC coefficient : release rate(reset 
0x0000_0000) DAALCCTL7 


| ви | st | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 1 | 1 | 17 | 16 | 
ес о ж 


0х0068 


ES 
ЖЕЗ ЕДЗЛЕЛЕЧЕЯ ЕИ ӨН ЕИ ИЕЯЕ ЕНЕНЕ 


Dac alc rls rate 


веза | ЗИ Ре С ОС С ОС ОС ОС oo e О ОС С 


Field Name Type |Reset | Description 
Value 


Dac alc rls rate | [15:0] 16'h0 DAC ALC coefficient: release rate 


8.4.5.2.27 DAALCCTL8 
Description: 
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0х006С Voice band DAC ALC coefficient : attack rate(reset DAALCCTL8 


0x0000_0000) 


| ви | st | 30 | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 21) 20 | 19 [16 | 17 | 16] 
Nome . 


Lenora ERES 


Dac alc atk rate 


reel PPP PPP PPP PPL Ry 


Field Name Type | Reset | Description 
Value 


Dac_alc_atk_rate | [15:0] 1610 DAC ALC coefficient: attack rate 


8.4.5.228 — DAALCCTL9 
Description: 


Voice band DAC ALC coefficient : release rate ex(reset 
0x0000 0000) DAALCCTL9 


| ви [riso 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 1 | 1 | 17 | 16 | 
EJ |] | 


0x0070 


а ПБС Е Ж ЕЛЕЯЕ RERO I В Е ЗИ ЕВЕ ЕЗ 


Dac alc rls rate ex 


Name 
ms ВС С О ОС ОС С o oo eoo To 


Field Name Type | Reset | Description 
Value 


Dac alc rls rate ex | [15:0] 16'h0 | DAC ALC coefficient: release rate ex 


8.4.5.229 DAALCCTL10 
Description: 
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Voice band DAC ALC coefficient : attack rate ex(reset 
0x0000 0000) DAALCCTL10 


| B зт зо | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 21) 20 | 19 [16 | 17 | 16 | 
L3. РЕ 


0х0074 


ЕЕ REUS CC COR Е ВЕ t АИ 


Dac alc atk rate ex 


reel PPP PPP PPP PPP Lay 


Field Name Type | Reset | Description 
Value 


Dac_alc_atk_rate_ex | [15:0] 16'h0 | DAC ALC coefficient: attack rate ex 


8.4.5.2.30 | STCTLO 
Description: 


Voice band Side Tone control of channelO(reset 
0x0000 0183) этет 


| ви | за |зо [29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | № | 1 | 17 | 16 | 
LE ООО ООО 


0х0078 


Field Name Type | Reset | Description 
Value 


sy Tro [so [Reseed 
Vbst_en_0 [12] RAN | 10 0: Side tone of channel 0 disable 
1: Side tone of channel 0 enable 
Vbst hpf en 0 [11] RAN | 10 0: Side tone HPF of channel 0 disable 
1: Side tone HPF of channel 0 enable 
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Vbst hpf n 0 [3: m R/W | 413 Side tone high-pass filter coefficient of 
channelO(4'hO is reserved) 


8.4.5.2.31 STCTL1 
Description: 


Voice band Side Tone control of channel1(reset 
0x007C 0х0000 0183) STCTL1 


| Bt at | 30 | 29 20 | 27 26 | 25 | 24 | 29 | 22 | 21 | 20 | (9 | 8 | 17 | 16, 


Reserved 


Field Мате Туре | Reset | Description 
Value 


пы [mo [me [nasa  — — — — — — 


m— . sel chn T R/W | 1710 Side tone channel1 input select between ADCO1 
and ADC23 

VbstO sel chn [13] R/W | 10 Side tone сћаппе!0 input select between ADCO1 
and ADC23 

Vbst en 1 [12] RAN | 10 0: Side tone of channel 1 disable 
1: Side tone of channel 1 enable 

Vbst hpf en 1 [11] R/W | 170 0: Side tone HPF of channel 1 disable 
1: Side tone HPF of channel 1 enable 

Vbst hpf dg 1 [10:4] 7118 | Side tone gain coefficient of channel 1 


Vbst hpf n 1 [3:0] RAN | 413 Side tone high-pass filter coefficient of 
channel1(4'hO is reserved) 


8.4.5.2.32 — ADPATHCTL 
Description: 
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0x0080 Voice band ADC path control(reset 0х0000 0000) ADPATHCTL 


| Bi farj 20 | 20 | 26 | 27 | 26 | 25 | 24 | 23 | 22/21) o0 | 19 | 18 | 17 | 16 | 


Reserved 


E Ен p is 
Sti imas $ 510 іптих s Ad3 Шы: $ | Ad2 Шы: $ | Adi іптих s | Ad0 іптих s 
el 5. no ns Т. е! е! 
ЕЛ ЄЛ EJ co 


| Type | 


Field Мате Туре | Reset | Description 
Value 


St1 inmux sel [15:14] | RAW. | 20 If st1 sel сһп=0, 
2'b00: ADC1 data as ST1 input 
2'b01: ADCO data as ST1 input 
2'b10,2'b11: 0 as ST1 input 
If st1 sel chn-1, 
2'b00: ADC3 data as ST1 input 
2'b01: ADC2 data as ST1 input 
2'b10,2'b11: 0 as ST1 input 
- 


27200: ADCO data as STO input 
Ad3_dgmux_sel 


2601: ADC1 data as STO input 
2'b10,2'b11: 0 as STO input 

If stO sel сһп=1, 

27200: ADC2 data as STO input 
2'b01: ADC3 data as STO input 
2'b10,2'b11: 0 as STO input 


1750: ADC data as input of ADC3 DG 


1'b1: РАСТ function output data as input of ADC3 
DG 


- | 50: ADC data as input of ADC2 DG 


: DACO function output data as input of ADC2 


: ADC data as input of ADC1 DG 
: ПАСТ function output data as input of ADC1 


Adi dgmux sel 
AdO dgmux sel 


Ad3 inmux sel 
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: ADC data as input of ADCO DG 
: DACO function output data as input of ADCO 


Ad2 dgmux. sel ui 


[11] 
10] 
[7:6] 


200: 125 ADC3 data as input of ADC3 path 
2'b01: 12S ADC2 data as input of ADC3 path 
2'b10: 2'b11: 0 as input 
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x | | | G 


Ad2 inmux sel [5:4] R/W |270 2'b00: 125 ADC2 data as input of ADC2 path 
2'b01: 12S ADC3 data as input of ADC2 path 
2'b10: 2’b11: 0 as input 


Adi inmux sel [3:2] | 125 ADC1 data as input of ADC1 path 
125 ADCO data as input of ADC1 path 
2'b11: 0 as input 

AdO inmux sel [1:0] | 125 ADCO data as input of ADCO path 
125 ADC1 data as input of ADCO path 
2'b11: 0 as input 


8.4.5.2.33 ADO1DGCTL 
Description: 
0x0084 Voice band ADCO!1 digital gain control (reset 0х0000 1818) ADO1DGCTL 


| ви | 31 | so | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | те | 18 | 17 | 16 | 


Reserved 


= FIERET — —— 
Value 
[wm dro — |o [aw rw [ADCO dgtalgaincosticent — _ 


8.4.5.2.34  ADDG23CTL 


Description: 
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0x0088 Voice band ADC23 digital gain control (reset 0х0000 1818) AD23DGCTL 


t [st 20 | 29 [28 | 27 | 26 | 25 [24 | 23 | 22 | 2t | 20 | 19 | 16 | 17 | v6 | 
E NNNM 


== FIER 
Value 
[um dra — [ro [aw ws [ADC dgtalgaincosticent — 


8.4.5.2.35 — ADEQCTL 


Description: 
0x008C Voice band ADC EQ6 control (reset 0х0000 0000) ADCEQCTL 


Ж | at | 30 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 [21 | 20 | 1 | 18 | 17 | 16 | 
EU ]|— |— — . ee L 


Adc Adc Adc 
23h | Of h | 23 e ‘pe 
preg preg e 

_clr _clr 


Reserved 


Field Name Type | Reset | Description 
Value 
Прва [mo [ую 
Adc23 hpreg clr Clear all ADC23 HPF IIR registers, 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1418 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC7731G/SC8731G Device Specification 
Please write 1'b1 and later write 1'bO to finish the 
register clear process 


Adc01 hpreg clr [2] R/W | 10 Clear all ADCO1 HPF ПВ registers, 
Please write 1'b1 and later write 1'bO to finish the 
register clear process 


Adc23 eq6 en [1] R/W | 10 100: ADC23 6-band ПВ bypass 
1b1: ADC23 6-band ИВ enable 
Adc01 eq6 en R/W | 10 1760: ADCO1 6-band IIR bypass 
101: ADCO1 6-band ИВ enable 


8.4.5.2.36 ADCSRCCTL 


Description: 
0x0090 Voice band ADC SRC control (reset 0х0000 0000) ADCSRCCTL 


| ви | at | 30 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 [21 | 20 | 19 | 18 | 17 | 16 | 
E /- | | | .| .  . 


Reserved 


- U T 


01. 1 
л —— EXCIES LIENS 


Field Name Type | Reset | Description 
Value 
Аас src f1 sel 23 [12] R/W | 1'hO 100: ADC23 SRC up2 path selected 
101: ADC23 SRC up3 path selected 
| Аас вс fif2f3 bp 23 | ADC23 SRC ҒІЕ2ЕЗ section bypass 
Adc src pause 23 ADC23 SRC pause, high effective 


Adc src clr 23 R/W | 10 ADC23 SRC clear 
Note: If ADC23 SRC is enabled, this bit must be 
written 1'b1, then 1'bO, to clear the ADC23 SRC 
before VBC start working 


Adc src en 23 |] | RW [то | ADC23 SRC enable 
[es [m [me [meme —— — — —— — 
Adc src #1 sel 01 1'b0: ADCO1 SRC up? path selected 
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— 1'b1: ADC01 SRC up3 path selected 
Аас src f1f2f3 bp 01 ADCO1 SRC F!F2F3 section bypass 
Adc src pause 01 ADCO1 SRC pause, high effective 


Аас src сіг 01 т R/W | 1'hO ADCO1 SRC clear 
Note: If ADCO1 SRC is enabled, this bit must be 
written 1'b1, then 1'bO, to clear the ADC01 SRC 
before VBC start working 


Adc src en 01 fo) [ам то | ADCO1 SRC enable 


8.4.5.2.37 DACSRCCTL 


Description: 
0x0094 Voice band DAC SRC control (reset 0х0000 0000) DACSRCCTL 


| Bt [st | зо [29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | (9 | 1 | 17 | 16 


Reserved 


Dac 
Ы P 
Reserved 
2 | 


ұс) — >: | = => | 


Неја Мате Туре | Reset | Description 
т ЗО 
[mem [mo [so [ан 
dac src fO sel R/W | 1'hO 1'b0: DAC SRC FO up2 path selected 
1'b1: DAC SRC ҒО up4 path selected 
dac src fO bp DAC SRC РО section bypass 
dac src f1 sel 2 R/W | 10 100: DAC SRC F1F2FF3 up2 path selected 
1'b1: DAC SRC F1F2F3 up3 path selected 
dac src f1f2f3 bp DAC SRC FIF2F3 section bypass 


dac src сіг [1] R/W | 10 DAC SRC clear 
Note: If DAC SRC is enabled, this bit must be 
written 1'b1, then 1'bO, to clear the DAC SRC 
before VBC start working 


Lese [or [nw | о ]ptsmowmee — —  ] 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1420 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EA SPREADTRUM | SC7731G/SC8731G Device Specification 


8.4.5.2.38 МІХЕНСТІ. 


Description: 
0x0098 Voice band DAC SRC control (reset 0х0000 0000) DACSRCCTL 


ШШЕ ИБИ ИЕ ЕЧ ЕИ e А ВЕ 


Reserved 
Type 


Dac mixer mux sel Dac mixer mux sel 
1 


st mixer mux sel 1 st mixer mux sel 0 


| Туре | пи | пи | 


NN O е ек ш МЕСЕ 
Е-ІЕНЕНЕНЕНЕНЕНЕЛЕЛЕНЕНЕЛЕНЕЛЕНЕНЕН 
== JE ———- 

Value 
St mixer. out sel 1 [15] R/W | 1'h0 ST1 mixer output select 
1'b0: dataout x 1 
1'b1: dataout x -1 
St mixer out sel 0 [14] STO mixer output select 
1’b0: dataout x 1 
1'b1: dataout x -1 


St mixer mux sel 1 [13:11] 3'h0 ST mixer channel1 input select 
3'b000: ST1 data 
3'b001: STO data 
3'b010: (ST0+ST1)/2 
3'b011: (STO-ST1)/2 
Other: 0 


St mixer mux sel 0 i RAN | 370 ST mixer спаппе!0 input select 
3'b000: STO data 
3'b001: ST1 data 
3'b010: (STO-ST1)/2 
3'b011: (STO-ST1)/2 
Other: 0 


РАСТ mixer output select 
1'b0: dataout x 1 
1'b1: dataout x -1 


| 
Dac mixer out sel 0 В RAN | 10 DACO mixer output select 
ww [s | 


Dac mixer out sel 1 


1'b0: dataout x 1 


[bac rier mur se | 
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КЕЗ SPREADTRUM 


Dac mixer mux sel 0 | [2:0] 


8.4.5.2.39 — STFIFOLVL 


Description: 


SC7731G/SC8731G Device Specification 


3'b000: DAC1 data 
3'b001: DACO data 
3'b010: (DACO+DAC1)/2 
3'b011: (DACO-DAC1)/2 
Other: 0 


DAC mixer channel0 input select 
3'b000: DACO data 

3'b001: ПАСТ data 

372010: (DACO«DAC1)/2 
3'b011: (DACO-DAC1)/2 

Other: 0 


0x009C VBC STFIFO level control(reset 0x0000 0044) STFIFOLVL 


| Bt |з | зо | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 [16 | 17 | 16] 
E — — | 0 |l | | .. | B 


Reserved 


Reserved 


Res BER 
ae vbst fifo ae МІ 2a vbst fifo af МІ 


= ppe 
Value 

[its [Ro юм — — — — 

[| ін m [m | —  — 0 


8.4.5.2.40 VBIRQEN 


Description: 
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0x00A0 Voice Band interrupt enable(reset 0x0000 0000) VBIRQEN 


Bt [51 зо | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 [17 | 16| 
| Nee — — |] | | | || V  J 


CN Бе U ЕТА Е СЗ ЕА ЕЕС ЕА СИ 8 


Reserved 


== nommer Nn 
аше 

ПО ee [so [wm [mesa ху _ 

С m [Aw [me аро етене] 


8.4.5.2.41 VBIRQCLR 


Description: 
0x00A4 Voice Band interrupt clear(reset 0x0000_0000) VBIRQCLR 


| Bt | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 |19 | 16 | 17 | 16. 
| Nee ои 
| туре ЕЕ 


| Dai Ad2 
Reserved = rq cl | 3 та 
r _clr N 


Field Name Type | Reset | Description 
Value 


|_______154] jro |2ө [Reseved | 777 | 
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Afifo err irq clr AFIFO error interrupt clear 


Ad23 irq clr ADC23 interrupt clear 
Ad01 іга сіг |o) [ал |180 | ADC01 interrupt clear 


8.4.5.2.42 VBIRQRAW 


Description: 
0x00A8 Voice Band interrupt raw status(reset 0x0000 0000) VBIRQRAW 


| Bt | за [30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 |16, 


Reserved 


Type 


Г ЕО s 
Peset Ї ОВ ИШ СИ К СА В ОНИ ОВ СИ ОСЗ о о С ОСЗ 
| Bt iss | qo | o | a | у Le sia] з ИЕЛЕ 


Reserved 


me [fmf 


Field Name Type | Reset | Description 
Value 
[ i fa [Ro [mo 
Ао err irg raw | | |Ro [ro | AFIFO error interrupt raw status 
А023 irq raw lH. [RO |тто | ADC23 interrupt raw status 
Adg01 irq raw о) [Ro |o | ADCO! interrupt raw status 


8.4.5.2.43 VBIRQSTS 


Description: 
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0х00АС Voice Band interrupt status(reset 0х0000 0000) VBIRGSTS 


Bt fsı | зо | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 2 | 
E — | 1 |] |||. | 


д Dai Ad2 Ado 
= га st | 3 ка | 1 іга 
Š s _sts к 


SG 
Value 

[ ume [no [zm [Rem CCS 

[mio ena ss [B [но [тю [AFi ororena — — | 

эт fa [по [mo останаа 

Lm mss [m [но [rn [ADCRSiniemptstaus | 

morass | [но [o [mbcormemprsaus | 


8.4.5.2.44 — VBNGCVTHD 


Description: 
0x00BO DAC Noise gate VTHD(reset 0x0000 0000) VBNGCVTHD 


Bt | зт | зо [29 | ze | 27 | 26 | 25 | 26 | 23 | 22 | 21 | 20 | 19 18 | 17 | 16| 
Nome ЕРЕ 
Twe — | || 
L3 ИЕ И И ИЕ ПИ Cl ) yt i s ИЕ ИК ЕЕН 
mim e ro ы 


Dac ngc voice thd 


Pe 
н | 


Field Name Type | Reset | Description 
Value 


Dac ngc voice thd | [15:0] 1610 | DAC noise gate voice threshhold 
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8.4.5.2.45  VBNGCTTHD 


Description: 


0x00B4 DAC Noise gate TTHD(reset 0x0000_0000) VBNGCTTHD 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
У ВИСЕ 


Field Name Type | Reset | Description 
Value 


Dac ngc tmr thd [15:0] 1610 | DAC noise gate timer threshhold 


8.4.5.2.4«6 VBNGCTL 


Description: 


0х00В8 DAC Noise gate control(reset 0х0000 0000) VBNGCTL 


| Bt [st | 30 [29 | 28 | 27 | 20 | 28 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 |16, 
E NNNM 


Dac ngc dly sel Dac ngc config 
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Field Name Type | Reset | Description 
Value 
[=e [Ro [so вм — 
Dac ngc aly sel [10:8] Noise gate delay select 


Dac ngc cfg [7:4] Noise gate config control 
[ fen [no [se [mew — 


8.4.5.2.47 VBFIFOSTS 


Description: 
0x00BC DAC FIFO STATUS(reset 0x0001_ 3333) VBFIFOSTS 


| ви [sr] 36 | 20 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 |16, 


Reserved 


SS ООО ООВ 
кел | О ВВ В о | а | Је О о | о | о о 9 T9] 
СЕ Е Е Е АКАК АН ПВ ЕЕЕ ЕНЕ 


2 


w| = [= = = |= [= |= = e ре [е [= > [= _ 
L1 _ © |" | о |" ооо ор 


Field Name Type | Reset | Description 
Value 


Pf 1574] | ВО |240 | | Reserved | | 
алела foa [Ro [mo |sewerrou i ý 
Soon [na Ro Tw [seewerroemy — 
[Aw айол ы [RT [но [Teo [AoczsasmeWounmmewnesde — | 
zs ано аст [HO [но [eo | ADCS asynefoTulinthe ead se — — — 
Глас23 айо тру и |] [но |o; |Abczsssmefoempyimewtesás — _ 
Глас23 айо трус |Ë [но |o; |Anczsasmefoempyitemaisde — — _ 
ло айо ым |i [но roo [ADCO asyne‘o fin the writes 
p айо ыс [Ij [но [roo [AbCoresmefoliiieraisde | 
Lao етру и |] [но |o; |Abcorasmefoempyimewtesás — _ 
дал айо трут [ia [но [тыт | А0ботезлсПостру петао | 
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Dac afifo full w з} {во |o | DAC async-fifo full in the write side 
Dac. айо full г [2 {во |1b0 | DAC азупс-Мо full in the read side 


Dac afifo empty w ІШ [RO |ты | DAC async-fifo empty in the write side 
Dac afifo empty r (01 {во јты | DAC async-fifo empty in the read side 


8.4.5.248 VBAD2 


Description: 
0x00CO Voice band ADC2 data (reset 0х0000 0000) VBAD2 


Reserved 


ЖЕЛЕ КЛ ЗЛ SR RR IRR ERRORS IR I 878 


| Мате | VBAD2 
н | 


Field Name Type | Reset Description 
Value 


VBAD2 [15:0] 16'h0 ADC2 channel data from Audio CODEC to 
ARM/DSP. VBC moves every word from ADC2 buffer 
one by one to this register, and then ARM/DSP read 
the ADC2 data from this register 


8.4.5.2.49 | VBAD3 
Description: 
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0x00C0 Voice band ADC3 data (reset 0х0000 0000) VBAD3 


|зо | 29 | 26 | 27 | 26 | 25 | 24 | 23 22 | 21 | 20 | 1о | та | 17 | 16 


Reserved 


ICT CIERRE Л ИЕЛ Е ER ОЗ СЗ ВЕ Е ПАВ 
мм 


VBAD3 


пл | 
rel [o С С PPP PPP PPP Tay 


Field Name Type | Reset Description 
Value 


VBAD3 [15:0] 1610 ADC3 channel data Нот Audio CODEC to 
ARM/DSP. VBC moves every word from ADC3 buffer 
one by one to this register, and then ARM/DSP read 
the ADC3 data from this register 


8.4.5.2.50 VBCHNEN 


Description: 
0x00C8 VBC channel enable(reset 0x0000_0000) VBCHNEN 


| Bt [si |зо | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16, 


Reserved 


Vba | Vba | Vba | Vba 
о - о о po 


on on 
Ew [rms m aw [on 


Value 


— үү ү — — 
СЕТИ И СИЕТИ 
[waste — Я [вм [тю [vec апогее оме] 
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Vb adion МВС ADC1 channel enable 
Vb ad0on VBC ADCO channel enable 


Vb аа1оп VBC РАСТ channel enable 
Vb da0on HO) [nw |o | VBC DACO channel enable 


Note: The DAC EQ6, ADCO1 EQ6 and ADC23 EQ6 include 43 coefficients, DAC EQ4 includes 29 
coefficients. The position of each coefficient corresponding in the IIR is described in the memory 
mapping table above. Each coefficient is located in two successive registers, since the width is 24bits. 
The high 16bits is configured in the first register, and the low 8bits is configured in the second register. 


8.4.5.2.51 DAC EQ6 HPCOEFN H 


Description: 
0x0100+N*8 DAC EQ6 coefficient N high 16bits(reset 0х0000 0000) HPCOEFN_H 


| Bw | за ioo | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zi | 20 | 19 | те | WT | 16. 


Reserved 


И 
L3: ИШ И И И И ЕЕ И ИЕ И ИЕ И И И ЕЕ И 
еи аиа ааа 


Hpcoefn h 


Field Name Type | Reset | Description 
Value 


Hpcoefn h [15:0] 16'h0 | DAC EQ6 coefficient N high 16bits 


8.4.5.2.52 DAC EQ6 HPCOEFN | 


Description: 
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0x0104+N*8 DAC EQ6 coefficient М low 8bits(reset 0x0000_0000) HPCOEFN_L 


Bt | st | 20 | 29 | ze | 27 | 26 | 25 | 20 | 23 | 22 | 21 | 20 | 19 [16 | 17 | 16| 
Neme ИЕ 


ПА aa ЕКО А SC А ЗВ ЕВЕ Е RUE 


Нрсоет_1 Reserved 


co 
mm = [ооо =» 
ви | 


Неја Мате Type | Reset | Description 
Value 
Hpcoefn | [15:8] DAC EQ6 coefficient № low 8bits 
[ [во |в [ее  —  — 


8.4.5.2.53 DAC EQ4 HPCOEFN Н 


Description: 
0х0258+М*8 DAC ЕОА coefficient М high 16bits(reset 0х0000 0000) HPCOEFN H 


| Bt | at | 30 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | wo | ле | 17 | 16 | 
LE AJ ) —]. |] 


Hpcoefn h 


ЕСИЕЛЕНЕЛЕНЕШКЛЕНЕЛЕНЕЖЕНЕЛЕЗЕИЕЛЕЙ 


СЕ О С С СО С ОС ОС ОСЗ [o ОС ОС ОС ОС ОС |o С 


Field Name Type | Reset | Description 
Value 


Hpcoefn h [15:0] 16'h0 | DAC ЕО4 coefficient М high 16bits 
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8.4.5.2.54 ПАС EQ4 HPCOEFN L 


Description: 
0х025С+М*8 DAC EQ4 coefficient М low 8bits(reset 0х0000 0000) НРСОЕЕМ | 


| Bw [sr |зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | zi | 20 | 19 | 16117 | 18. 
E ЕЕ 
Wa u 


Hpcoefn 1 Reserved 


Name 
| RN RE Т” 
ІЕИЕЯИНЕНЕНЕНЕНИНЕНЕНЕЕКЛЕНЕНЕНЕН 


Field Name Type | Reset | Description 

Value 
Hpcoefn 1 [15:8] DAC EQA coefficient N low 8bits 
рә [so [eo [е — 


8.4.5.2.55 АПС01 EQ6 HPCOEFN Н 


Description: 
0x0400+N*8 ADC01 EQ6 coefficient N high 16bits(reset 0х0000 0000) HPCOEFN_H 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕЛ 
"| ше UU] 
нь — s 
re e e e e cc e e e e e 


ЕЕИЕЛЕНЕЛЕРЛЕНЕЛЕИ Е Е ISTA СЗ ЗЕ БСВ 


| Мате | Hpcoefn һ 


Field Мате Type | Reset | Description 
Value 
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8.4.5.2.56 АПС01 EQ6 HPCOEFN | 


Description: 
0x0404+N*8 ADC01 EQ6 coefficient М low 8bits(reset 0x0000_ 0000) HPCOEFN_L 


| ви |з | 20 | 29 | ze | 27 | 26 | 25 | 26 | 23 | 22 | 21 | 20 | 19 [16 | 17 | 16| 
| Nene ООО 


ЕЛЕЛЕЛЕЛЕН EORR Е pi И 


Hpcoefn 1 Reserved 


Pune | 
но S 
н | С С С О ОС ОС Dl I ELI ICII. 


Field Name Type | Reset | Description 

Value 
Нрсоећ | [15:8] ADCO1 EQ6 coefficient N low 8bits 
ро [no [s ООО 


8.4.5.257 АПС23 EQ6 HPCOEFN_H 


Description: 
0x0600+N*8 ADC23 EQ6 coefficient N high 16bits(reset 0х0000 0000) HPCOEFN_H 


| ви [sr ioo | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zi | 20 | 19 | 18 | iT | 16. 
ша | | ||) C 
Kaw s sr 


[негеле Jon [Type [Reset [escrpion — — — —  — — ] 
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Hpcoefn h [15:0] 16Һ0 | ADC23 EQ6 coefficient М high 16bits 


8.4.5.2.58 АПС23 EQ6 HPCOEFN | 


Description: 
0х0604+М*8 ADC23 EQ6 coefficient М low 8bits(reset 0х0000_0000) HPCOEFN L 


| ви |з | зо | 29 | ze | 27 | 26 | 25 | 26 | 23 | 22 | 21 | 20 | t9 | 18 | 17 | 16 | 
| Nee — | |] . | | 
i ees 


PO COR ICI ER Е СВЕ С in 


Hpcoefn 1 Reserved 


Name | 
mm | „| =ч» | 
ЛЕНЕНЕНЕНКИКИЕЛЕЛЕНЕЛЕНЕНЕНЕНЕНЕН 


Field Name Type | Reset | Description 
Value 
Нрсоећ | [15:8] ADC23 EQ6 coefficient N low 8bits 
[ fa [no [eo ано 
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8.5 Application Note 
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9 Multimedia Subsystem 


9.1 Multimedia data path 


9.1.1 Overview 


This Multimedia subsystem composed of following multimedia accelerator: DCAM, VSP, JPG, DISPC and 
GSP. 


DCAM: support camera interface process, image resizing and rotation; 
VSP: support multiple video format decoding and encoding; 

ISP: support image signal processing for data from sensor; 

JPG: support compression and decompression for YUV image data; 
DISPC: support display controller; 

GSP: image post processor; 


9.1.2 Signal Description 


9.1.3 Diagram of Multimedia data path 


ММ TOP | AXDAHB 


DISP TOP 


GSP 


GPU 
CPI/CSI DISPCO 
Sensor Е 
GSP 


bridge bridge 


GSP MTX 


Figure 9-1 Multimedia data path diagram 


MM MMU: support virtual memory space size ир to 128MByte; 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1436 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM | SC7731G/SC8731G Device Specification 


GSP MMU: support virtual memory space size up to 32MByte; 


9.1.4 MM memory mapping 


Base address module description 


0x6000 0000 MALI Control Register(64KB) 


0x6010 0000 GPU APB REG(64KB) 


0x6020 0000 GPU CKG(64KB) 


MM TOP 

0x6080 0000 DCAM Controller Register 
0x6090 0000 VSP Control Register 
0x60A0 0000 ISP Control Register 
0х60В0 0000 JPG Control Register 
0х60С0 0000 CSI-2 Controller Register; 
0х6000 0000 ММ АНВ Вед 
0х60Е0 0000 мм ска 


0х60Ғ0 0000 ММ ММУ 


DISP TOP 

0x2080 0000 DISPC Control Register 
0x2090 0000 DISPC Control Register 
0х20А0 0000 GSP Control Register 


0х2140 0000 GSP MMU Control Register 


9.2 DCAM 


9.2.1 Overview 


The DCAM integrates several multimedia hardware accelerator include camera interface, image 
resizing and videophone path. YCbCr, RAW RGB and JPEG data can be captured by camera 
interface. The image signal process such as decimation, trimming, scaling, RGB data 
conversion and etc functions can be transacted in review module. Shark DCAM base on Tiger, 
and have some changes. 


9.2.2 Features 
Camera capture path: 
1. Support 4-lane MIPI CSI-2 interface; 
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Support upto 13M RAWRGB data from MIPI CSI; 


Support 8, 10 and 12 bits RAW RGB via MIPI CSI; 

Support 8 and 10 bits YCbCr via MIPI CSI; 

Support horizontal binning when accepts data via MIPI. 

Support 8-bit ITU_R.601/ 656 interface; 

Support 10-bit parallel CMOS sensor interface; 

Support up to 5M pixel CMOS sensor's JPEG compression mode; 
Support up to 3M YCbCr format data from parallel sensor interface; 


Support up to 12M  8bit/1O0bit RAWRGB data from parallel sensor interface; 


. Support 601/656 1bit, 2bit and 4bit Camera Interface. 


Support SPI Camera Interface. 

Programmable polarity of Vsync and Href signals. 

Support scaling down/up function, scaling factor from 1/4 to 4; 

Output width resolutions of scaling is up to 4096 pixel in capture mode, ISP preview mode 
and slice mode; 

Output width resolutions of scaling is up to 8192 pixel in review mode; 

Support image crop and down sample in capture YCbCr mode; 

Support frame decimation and skip in camera interface; 

Sensor line and frame data error auto detection in capture YCbCr mode; 


. Support two separate capture path. one for preview another for capture(if the second 


camera path is active, the review path must be disabled); 


. Support ISP preview mode in both camera path and camera path 2; 

. Support extra trimming and down sample in both capture path; 

. Support YUV422 and YUV420 format data out in both capture path; 

. Support internal YCbCr and RAWRGB pattern generating; 

. Support solor, color bar and fade color bar pattern generation; 

. Support rotation function with mirror Ир and rotate 180 for each path; 
. Support rotation function with 90, 270, mirror ,flip for a dedicated path; 


. Support Slice mode with configurable line number; 


Image resizing path: 


• Support scaling down/up function, scaling factor from 1/4 to 4; 

€ Restricted to output width less than 8192 pixel for display; 

® Support different YUV input format, include: YUV422, YUV420(2-plane), YUV420(3-plane) 
and YUV400; 

ө Support different output data format, YUV422(2-plane), and support YUV420(2-plane), 
YUV420(8-plane) output format in normal scaling mode; 

e Support image trimming and down sample in review mode. 1/2, 1/4,1/8,1/16 down 
sample in X and Y direction; 

€ Support rotation function with mirror Тр and rotate 180; 

9.2.3 Signal Description 
9.2.3.1 Diagram of Camera Interface: 


Parallel sensor interface: 


V0.2 
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IMAGE SENSOR 


МІРІ CSI-2 interface: 


9.2.3.2 


V0.2 


РСК —— H CCIRCK 
VSYNC — CCIRVS 
HSYNC —— M — IP CCIRHS 

DATA —— P CcciIRDIS:0] 

MCLK | at — — М CCIRMCLK CHIP 
PWDN | <= CAM PD 
RESET < — —— САМ RSTN 

SCL |@&— — SCL 

SDA == SDA 

Figure 9-2 interface of CAM_IF 
MIPI 
I/F 
wer — 22 
EMT controller 
CHIP 
Image data 
interface 
DCAM TOP 


Signal description of CCIR parallel I/F 


Signal name ПО | Width | Description 

CCIRCK | 1 Pixel Clock, driven by the Camera Module 
CCIRVS | 1 Frame Sync, driven by the Camera Module 
CCIRHS | 1 Horizontal Sync, driven by the Camera Module 
CCIRD | [9:0] Pixel Data driven by the Camera Module 
CCIRMCK О 1 Clock to external Camera 

CAM PD О [1:0] Software Power Down for the Camera Module 
CAM RSTN О 1 Software Reset for the Camera Module 
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SPI CCIR656(4 bits) CCIR656(2 bits) CCIR656(1 bits) 
CCIRCK PCLK PCLK PCLK PCLK 
CCIRVS CS 
CCIRHS 
CCIRD[0] SPID CCIRDJ[0] CCIRDJ[0] CCIRD[0] 
CCIRD[1] CCIRD[1] CCIRD[1] 
CCIRD[2] CCIRD[2] 
CCIRD[3] CCIRD[3] 
CCIRD[4] 
CCIRD[5] 
CCIRD[6] 
CCIRD[7] 
CCIRD[8] 
CCIRD[9] 
SCL SCL SCL SCL SCL 
SDA SDA SDA SDA SDA 
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9.2.3.3 Clock of Camera Interface 
CAP 
MIPI lane са = Cli mipi 
—— | 
Host СІК сет HCLK CIk dcam 
IMAGE SENSOR ко i 


] 
|! 
| CCIRCLK 
з РСК БЫ  CCIRCLK DLY CELL 


CCIRMCLK 
МСІК a À MCLK DIV СМТ 


CLK TOP 


OSC 


Figure 9-3 clock of CAM IF 


Camera Interface includes four clock domains. The AHB bus clock: HCLK; CCIR Clock from sensor: 
CCIRCK; сік тірі from CSI-2 host controller апа clock to dcam top; сік dcam. The асат clock must 
be faster than clk ccir and clk mipi. 


The AHB slave works in AHB domain. Most DCAM component except some logic in CAP works in 
DCAM clock domain. The DCAM clock can work at 256M, 192M, 76.8M and etc. 


The МСІК of sensor can be supplied from Chip or external oscillator. A extra CLK DLY cell have been 
inserted on CCIRCK path, which can adjust the CCIRCK phase. 


9.2.3.4 Timing Diagram of parallel Camera IF 
ск 
РСК 
пате description minimum | maximum unit 
ірек Clock period of clock РСК 15.625 - ns 
Грак Frequency of clock PCLK - 64 MHz 


Duty cycle of PCLK should be 1:1; 
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DATA[7:0] ЕВ, Y Cb X Y || сг X Y | 
tasu 


tanda 
PCLK | | 
Vsync/ — < 
Hsync — ss) һа 
PCLK 
name Description minimum maximum 
Тави САМІР data setup time ins - 
Таһа САМІР data hold time 4ns - 
Тави CAMIF Vsync/Href setup time ins 
Тона САМІР Vsync/Href hold time 4ns 
« 1 frame » 
VSYNC E 4 
< > 1 line ES. < 


HREF u <> 4 


Sample data 
at rising edge 


У Cb || У Сг У Cb ^ 
tasu? land 


PCLK | 
name minimum maximum 
t 4 CYCLE of PCLK - 
[^ 4CYCLE of PCLY - 
із 2CYCLE of PCLK - 
ty 4CYCLE of PCLK - 


Figure 9-4 timing diagram of CAMIF signal 


CCIR601 YUV mode timing diagram: 
Vsync/Href (register Sync_polarity =01) 
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+ 1 frame № 


VSYNC 


DATA 0000 
свак ПЛЛЛЛЛЛЛ ПИП 


Figure 9-5 timing diagram of CAM IF 601 


JPEG data timing diagram is similar with YUV data mode. 
Following is an example of Vsynv/Hsync(register Sync polarity 210): 


4 1 Нате > 


VSYNC еее 


DATAT: 2000 
сок [ПИЛ У ЛА 


Figure 9-6 JPG timing diagram of CAM IF 


SPI mode: 
Capture data at 
rising edge 
CERE | 
cs | 
| 
PDATA | 
(1, 2 or 4 bits) MSB 
| 
РСК 
| 
| 
V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1443 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | SC7731G/SC8731G Device Specification 


Figure 9-7 timing diagram of CAM IF SPI mode 


CCIR 656 mode: 


SOL | EOL | idi 
PDATA FF Y 00 00 s Y Cb Y сг || FF Y 00 00 5 ASX FF Y оо 00 i 
| | 
РСІК | | | | 
9.2.3.5 Timing Diagram of image data interface from CIS-2 host controller 
акте | LI LI LI LI LJ LI LL RM 
header en 
virtual channel[1:0] x y мс Y хх 
data type[5:0] ххх | DATA TYPE X XXX 
word count[15:0] 2m || = 
ecc[7:0] m Y ECC1 || ххх 
data en 
csi data[31 :0] XXX Y DATA0 Y DATA1 Y DATA2 Y XXX Y DATAS Y DATA4 X DATAS XXX 
byte en[1:0] ххх X 2'b11 X ххх Y 2'b11 Y ххх 


Signal VVALID, HVALID,DVALID are used to indicatethe information about frame start, frame end, line 
start and line end packet. 
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End of frame 
4 РЫ 
Z ГА 
ГА Z 
zt Жж 
VVALID 
HVALID — — — — - | 
= di ^ ' n SS 5% 
А P mc. | 
Start of line P яя End of line 
“ x: 2 зе". — = ©. = 
А; и = 
м. ж 
~ уз == 
~ 2 
DVALID 
сік тірі 
9.2.4 Function Description 
9.2.4.1 Diagram of DCAM TOP 
DCAM TOP Rotation ROT path 
90/180/270/mirror 
CCIR PATTREN GEN 
CCIR cap_top M RAWIJEPG Е Buffer CAM path 0 Mirror 
U Skip 512 > & > 
YUV crop && deci х Ха? Flip 
RAW 
JEPG D 
SEI | Senser-ste-sel_ сат path src sel CAM path 1 (2048 Width) Mann. E 
CSI cap mipi top Scaling >| Mirror +> 
— 422 to 422 & 
YUV crop && deci Г 422 to 420 » Flip |» 
RAW 
Half Word RAW 
IYUYV pse a CAM path 2 (4096 Width) 
y | Buffer Y Ms 
AHB Slave M > nae Tim ГЭ] Scaling > Mirror > 
U & 422 to 422 & 
чу 422 to 420 > Flip |» 
YUYV 
Nemo ASYNC YUYV 
control FIFO Burst In 
Y 
ISP 
V0.2 
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Figure 9-8 diagram of DCAM TOP 


9.2.4.2 Clock&reset 
RST rst isp n 
GEN ISP ASYNC DCAM TOP 
сік isp FIFO 
rst dcam soft | RST rst сато n 
rst camO soft GEN 
ақсаған САМ РАТН 0 
rst ccir soft НӘТ rst ccir n AGUNG 
clk_ccir н FIFO 
rst dcam soft САР TOP 
rst dcam soft | | RST rst cami n 
rst cam1 soft GEN 
clk dcam I сік dcam CAM PATH 1 
rst ccir soft | RST rst mipi n ASYNC 
сік тірі ӨЕМ FIFO 
CAP_MIPI 
rst_dcam_soft | RST rst_cam2_n 
m Е dkdcam | САМРАТН2 
RST ARESETn. dcam 
сік axi dcam GEN 
AXI MASTER 
RST rst rot n 
rst rot soft GEN 
сік dcam ROT PATH 
RST HRESETn dcam 
сік ahb dcam GEN 
AHB SLAVE 


сік асат : up to 256Mhz, 192, 128,76.8. 


СІК ссіг: PCLK from CCIR sensor, or generate from PLL, up to 96 Mhz 
СІК тірі: From МІРІ csi host controller 


ССІК PATTRNE GEN 


FROM 
CCIRCLK PAD 0 | ак CCIR 
i > 
FROM CLKPLL САР TOP 
CCIR IF 


CCIRMCLK: MCLK to sensor; source clock selection. (96M, 76.8, 48,26]; 
The setting register CCIR_MCLK_DIV should be changed from 2 bits to 3 bits. 
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CAP TOP: 


This module was in charge of transacting YUV or JPEG data from sensor. It supports 

down-sampling, image-trimming, frame decimation and etc; 
Interface timing 
1. Support YUV4:2:2 and JPEG compression formats; 
.2. Support Vref/Vsync and Href/Hsync. 
.3. Support CCIR656 interface 1bit, 2bit and4bit in YUV4:2:2 format. 
.4. Support SPI sensor. 
5. Support sensor's output clock polarity inversion. 
6. Sensors input clock is configurable by ARM. 
Frame control 
1. Support decimation on frames. The decimation factors can be configured by ARM. 
2. Which frame is captured could be configured by ARM. 
3. Image Size 
3.1. Support YUV4:2:2 format sensors up to 4092x4092. 
3.2. Support various image sizes smaller than 4092x4092, which is configured by ARM. 
3.3. Support decimation on line and column in YUV4:2:2. The decimation units on the horizontal and 
vertical direction are 1. The decimation factors can be configured independently by ARM. 
3.4. Support trimming images from the sensor in YUV4:2:2. The start point and the end point are 
configured by ARM. 

4. Whole module could be disabled by ARM based on DCAM working mode. 


1. 
1 
1 
1 
1 
1 
1 
2. 
2. 
2. 


САР МІРІ: 
Accept image data from МІРІ PHY; 
Support YCbCr from МІРІ; 
Support RAW RGB from MIPI, 8bits, 10bits and 12bits; 
Support JPEG data from MIPI; 
Support image date interface from CSI-2 host controller; 
Binning for RAW RGB data. 
BNN algorithm: 


J т > @ № > 


Original Pixel 


Binning Pixel 


in this algorithm, ‘r pixels are the average of their 2 nearest neighbors as be in the traditional binning. 
However, ‘g’ pixels are the weighted average of their З nearest neighbors. Take ‘gO’ for example. ‘GO’, ‘G1’ 
and ‘G2’ аге the 3 nearest neighbors of ‘g0’ and ‘G1’ shares the same position as ‘g0’, so it gets the 
biggest weight of 2, while weight of ‘GO’ and ‘G2’ are 1. In this way, ‘g’ pixels are equally spaced between ‘г 
pixels and binning correction is no longer needed. The same as binning correction described in section 3, 
pixels at the last column is done in a mirror way, as shown in table ‘G(n)’ is the pixel at the last column, 
‘g(n-1)/2’ is the weighted average of ‘G(n-1)’, “С(п) and 'С(п-1)т, which is the mirror of ‘G(n-1)’. 
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mirror 


mirror 


Original Pixel 


Binning Pixel 


SCALING: 
1. Support unsigned YUV422 input, the input data can be from two sources, YUYV DATA from 
CAP, Y frame and UV frame from AXI Master. 
Support trimming function before scaling. And the timing size can be programmed by ARM 
Scaling factor from 1/4 to 4. 

Capture mode and isp review mode scaling output horizontal size up to 4096 in camera path2. 
Review mode scaling output horizontal size up to 8192 in camera path 2. 

Support YUV422 input and YUV 420 output with scaling. 

the 2D scalar has such work parameters: 

(1) Horizontal scaling 

For Y component, using fixed 8-tap and 8-phase filter; 

For U/V component, using fixed 4-tap and 8-phase filter; 

(2) Vertical scaling down 

For Y component, using variable tap and 8-phase filter, 4 <= Ky <= 2M/N <= 16; 

For U/V component, using variable tap and 8-phase filter, 4 <= Kc = Ky <= 16; 

In YUV 422 to YUV 420 mode 

For ОМ component, using variable tap and 8-phase filter, 4 <= Кс = Ky/2; 

(3) Vertical scaling up 

For Y component, using 4-tap and 8-phase filter; 

For U/V component, using 4-tap and 8-phase filter; 
8. Whole module could be disabled bypassed by ARM based on DCAM working mode. 


чело 


МОТЕ: 
The input and output width of scaling module must be multiple of 4. 
The trimming function only is active in review mode. And it the trimming start and trimming size must 
be 4 aligned. 


Ccir pattern gen: 
Pattern gen module would generate mutiple internal image pattern according to register selections for 
camera path test. Include solor color, color bar and gradient color bar image pattern; 
1. Support RAW RGB and YUV422 output; 
2. Support 4 Bayer modes when output RAW RGB format; 
3. Generate HREF and VSYNC internally or get from sensor ; 
4. Generate test data internally according to a certain pattern 
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5. Support up to 5 test patterns: solor green, solor red, solor blue, color bars, faded color bars 
6. Configurable Blanking timing 
Notes: When in color bars and faded color bars mode, image width must be times of 32 


Timing diagram of pattern output: 


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 2 23 24 25 26 27 28 


ок ФЕРЕРО 


« » 
VSYNC ` РА One frame = (1/301р5)/(1/48МН>) = 1.6M у 
м ИИ? 4 > 4 > Е" 

НВЕР < V bank. # Заң blank ® H blank Z Опе пе X tline i { | end blank 


D. ÚJEEESEIRU£IIIH,HI о Хо Хи X vo X v2 Xue Хехе XC X X X X enn ту МИ 


V. BLANK 
Н BLANK IMG. WIDTH 
V. START Pu >| < > 
A 
IMG_HEIGHT 
VALID IMAGE 
у 
V END I 


V_BLANK: indicate the line number of vsync blanking; 

V_START: indicate the line number from rising edge of Vsync to the first available image data; 
V_END: line number from the last image data to Vsync blanking. 

H_BLANK: cycle number of line blanking. 


Color bar and fade color bar: 
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100% WHITE 


DCAM AXI MASTER: 


1. There are four output ports and two input port in DCAM AXI Master Interface, only one read port 
can be read at one time. Only one write port can be writing at one time. 

2. Support an arbiter between Port CAMO, Port CAM1 Y, Port CAM1 UV, Port САМ2 Y, Port CAM2 
UV, The priority of Port CAMO is highest. 

3. The interval between two burst can be configured by register. 

4. DCAM VDB port and AXI part work in сік dcam domain, and The AXI interface works on Aclk 
domain. 


REV Read Y ИЕ 


AXI Read ИЕ E REV Read UV ИЕ 


AXI RD INTF AXI RCH VDBS 
ROTATE Read ИЕ 


САМ 0 I/F 
м CAM 1 Y I/F 
АХ! Write ИЕ | | CAM 1 UV I/F 
AXI_WR_INTF AXI_WCH_VDBS |< | CAM2Y F 
| | CAM 2 UV I/F 
» 


ROTATE WR ИЕ 


Figure 9-9 diagram of AXI master 


9.2.4.3 Camera capture path: 
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DCAM TOP Capture mode 
CCIR PATTREN GEN 
CCIR cap top > м RAW/JEPG И Buffer CAM path 0 Mirror 
U > кты p| 512 » & > 
YUV crop && deci x x32 Flip 
RAW 
JEPG D 
SPI ЕТТІК” CAM path 1 (2048 Width) <> B 
Y Buffer Y Y 
CSI cap mipi top > м SUNY: М >| 256 > тт >| Scaling 
— | y U U xu | & 422 to 422 AXI 
YUV crop 88 deci ~>] x х w ше uv Deci |ЧУ| 422 to 420 Master 
RAW 
L L — x16 — 
Half Word RAW 
1 YUYV r—cam_path2_src_sel CAM path 2 (4096 Width) 
у [Buffer] ү Y 
AHB Slave M > 2048 > tim [| Scaling Mirror H> 
U 26 & |uy| 4220422 & 
x || вше | ЧУ | Deci |-> 4220420 Flip | 
х16 
Метогу 
control 
ISP 
Figure 9-10 camera data path 
DCAM TOP Capture raw mode 
CCIR PATTREN GEN 
CCIR captop | yl m RAWIJEPG А Buffer CAM path 0 Mirror 
—_ U >l Skip p| 512 > & >| 
RAW crop && deci x хза Flip 
D 
|- sensor src sel > D 
R 
CSI cap mipi top 
===> AXI 
RAW crop && deci Master 
AHB Slave 
Memory 
control 
Figure 9-11 camera raw data path 
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DCAM TOP Capture YUV mode 
CCIR PATTREN GEN 
CCIR cap top 
RAM crop && deci 
JEPG D 
d |- sensor src sel — cam path1 src sel CAM path 1 (2048 Width) <-> ~ 
у | Buffer Y Y 
CSI cap mipi top "eso м [| 26 [> mim >) Scaling r3 Mirror > 
u U ae & || 4220422 & Axi 
Med crop 88 deci Г» x x | Uv Buller uv Deci [0 422 to 420 > Fip Mast: 
x16 
Half Word RAW 
1YUYV сат path? src sel CAM path 
v | Buffer Y Y 
AHB Slave м ГЭ] S » mim >| Scaling Mirror >| 
T 256 & | 4220422 & 
x [UA oa | УУ | Dest L| 42210420 Flip | 
x16 
Memory P 
control 


Figure 9-12 camera YUV data path 


Three camera capture path is supported in DCAM module. which can be active simultaneously. But 
path1 and path2 have same source which is from sensor. JPEG data and RAW RGB can be capture by 
camera path 0. УСЬСг can be capture by both camera path 1 and camera path 2. The output data from 
pathO can be JPEG data and RAW RGB. The output data from pathi and path2 can be YUV422 (2-plane 
иу or vu), YUV420 (2-plane uv or vu), YUV420 (3-plane). 


The data source of each camera path can be from parallel or MIPI interface. 


9.2.4.4 ISP preview mode: 
DCAM TOP ISP Preview mode 
CCIR PATTREN GEN 
CCIR cap top »| M RAW/JEPG Ë Buffer CAM path 0 Mirror 
U » Skip » 512 ы & >| 
YUV crop && deci x 532 Flip 
RAW 
JEPG D 
En то-то сат path sro sel CAM path 1 (2048 Width) © Б 
у | Виһег Y bá 
cap mipi top » м M >) 256 >| тт >| Scaling Mirror > 
= и U AS а | 42210422 & AXI 
YUV crop && дес! [ — 9 X x [US ee, | Uv y| Pet | 4220420 Flip Master 
RAW x16 
Half Word RAW 
1YUYV m cam path2 src sel CAM path 
v | Buffer Y Y 
AHB Slave M >] 2048 >| nim >| Scaling Mirror Б») 
U — м! 42210422 & 
x (виа | uv „| deci [IS] 42210 420 Flip Ы 
YUYV X16 
Memory LL 
ASYNC 
control БРО 
SP 


Figure 9-13 ISP preview data path 


In this mode, the ISP TOP will work with DCAM. Camera sends the image data which was got from 
MIPI sensor or parallel sensor to module ISP. UVYV data would be sending back from clk isp domain, 
after a series image processing in ISP module. At same time pathO can work in capture mode and output 
Raw ог JEPG data. At same time pathO can work in capture mode and output Raw or JEPG data. 


V0.2 
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This mode can be set both in camera path1 and camera path 2. 


Interface between ISP. TOP апа ОСАМ TOP: 


Pin Name ПО | bits | description 
СК isp | 1 ISP clock. 
Isp data out O 32 Date to ISP. TOP;include two data format: 
{UYOVY1}; 
(6'h0,RAWO0,6'hO,RAW 1}; 
Isp vid out О 1 Output data valid. 
isp out sof О 1 Output data start flag. 
isp out eof O 1 Output data end flag. 
Isp fifo full | 1 Fifo full from ISP TOP; this signal was іп сік dcam domain. 
Isp data in | 32 Input data from ISP. TOP. data format:{UYOVY 1}; 
Isp vid in | 1 Input data valid. 
Isp frm sof | 1 Start of frame of data from ISP 
Isp frm eof | 1 END of frame of data from ISP 
dcam fifo full O 1 Indicate the dcam fifo is full, ISP module should hold the data. 


This signal was іп сік isp domain. 


Data from DCAM to ISP: 


шан ыы ыыы інім 
EU 4 


ISP. VLD. OUT 


ISP. FIFO FULL | | 
ISP. OLIT. SOF | | | | 
ISP. OLIT. EOF | | 

ISP. DATA, OUT 4 Vali aX X Valid X val i aff Valid 


ISP buffer overflow interrupt would be generated, if ISP FIFO FULL was found. 


= 


Data from ISP to DCAM: 
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Data must be hold if | 
dcam fifo is full | 


| VALID 
DCAM_FIFO_F | 
ULL | 
| 
| 
| 
ISP. DATA ІМ VALID 


| 
ISP. САР SOF | 
— 


One cycle pulse 


ISP CAP EOF 


ISP must keep the output data, if dcam fifo full is set. 


Perfomance requests: 
Pixel data from MIPI: 8M X 24 fps = 192M pixel/s 
Pixel date to ISP (binning is enable): АМ X24 fps = 96M pixel/s 


9.2.4.5 


CCIR 


YUV 
RAW 
JEPG 

SPI 


CSI 


YUV 
RAW 


V0.2 


Image resizing path 


One cycle pulse 


RESIZE mode 1 


* 
Y 


AXI 
Master 


DCAM TOP 
CCIR PATTREN GEN 
cap top » M RAWIJEPG н Buffer CAM path 0 Mirror 
U skip. » 512 >| & 
crop && deci x 292 Flip 
j Sensor-ste-sel сат рани sro sel CAM path 1 (2048 Width) 
уу у | Buffer Y k ë 
cap_mipi_top M >| 256 > пт Г» Scaling Mirror 
U х6 & | 42210422 & 
crop && deci х Ва pume uv s| Deci | э) 422 to 420 Flip 
X16 
Half Word RAW 
1 УЈУМ | cam. path2 src. sel CAM path 2 (4096 Width) 
v | Buffer Y Y 
AHB Slave XS м [| 2048 —— trim ГЭ] Scaling Mirror 
U 248 а |uy| 4220422 & 
ег i n 
X LUN Soss LY Pi Е 42210420 Flip 
X16 
Memory 
control 


Burst In 
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DCAM TOP RESIZE mode 2 
CCIR PATTREN GEN 
CCIR cap. top > м RAW/JEPG В Buffer CAM path 0 Mirror 
U » Sp. >| 512 > & » 
YUV crop && deci x X32 Flip 
RAW 
JEPG D 
SPI |- sensor src. sel = paint sess CAM path 1 (2048 Width) <> 5 
у | Buffer Y Y y | Buffer 
CSI cap тірі top | L| м | “У м Г» 256 >| тат >| Scaling 8 |>| Mirror > 
=> и U | 6 | a ||] 4220422 | [== & АХ 
YUV crop 88 deci ~>] x uv [Bufer | uv „| peci [YS] 422 to 420 us Flip | >| Master 
RAW X16 x16 
Half Word RAW 
ipid [ cam-path2 зго sel CAM path 2 Mes Width) 
у [Buffer] ү Y Биће 
АНВ Slave " dl >| ти, >| Scaling 125 Mirror H> 
U Е & | 4220422 | эле & 
х wW ше uv > Deci | у] 42210420 > Flip > 
X16 xie 
Memory 
YUYV 
control Burst In СА. 


Figure 9-14 resizing data path 


In image resizing path, support different input data format scaling, include YUV422 (2-plane uv or 
vu), YUV420(2-plane uv or vu), YUV400, YUV420(3-plane). And support different output data format, 
include YUV422(2-plane uv or vu), YUV420(2-plane uv or ми), YUV400, YUV420(3-plane). At same time 
pathO can work in capture mode and output Raw ог JEPG data. And both one of path1 or path2 can use 
for ISP preview mode. 


Limited by the size of line buffer, the path1 output width must less than 2048, the path2 output width 
must less than 4096 in scaling slice mode. If in normal resize mode, path1 can expand picture wide size 
to 4096 and path2 can expand picture wide size to 8192. 


9.2.5 Control Registers 


9.2.5.1 Memory map 
ARM base address: 0x6080 0000 


Offset 

ems m СЕ 
[Ox0000 | [0x0000 _ | ОСАМ | CFG DCAM control 
0x0004 CAM CONTROL Camera path control register 
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ае тз [Bescon | 


эон ССІН PATTERN CFG Configuration for ccir parrtern 
generation 


0x008C CCIR PATTERN SIZE Image size of current pattern 
0x0090 CCIR VER BLANK Vertical Blank setting 
0x0094 CCIR HOR BLANK Horizontal Blank setting 
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Offset = 
ы m АА 
0x0098 REV BURST ІМ СЕС Review burst Source size X and 
subsample config 


0x009C REV_BURST_IN_TRIM_START Review burst Trimming start 
0x00A0 REV BURST IN TRIM SIZE Review burst Trimming size 
0x00A4 REV SLICE CFG Review slice mode configuration 


0x00A8 PATH1 SLICE O VONT Review path1 slice output line 
number 

ОХОСАС РАТН2 SLICE О VONT Review path2 slice output line 
number 

0х00В0- reserved 

ОХООЕС 


оом аю 
enc |с сас | 


0х0120 САР FRM SIZE Current capture size from JPEG or 
spi sensor 


wm [wecoapors — | ——— — 
ow [мисекмен | — 
ow werowesmar БИ 
ow [meceno | 
ome [meca mang — | — 
uc [moase — | — 
оомо [ми сем — | — 
ome ow sensone — | — — — — y E 
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Offset PERR 

не [Name и | 
0x015C BLC_VALUE1 BLC sum value 0 1 
0x0160 BLC VALUE2 BLC sum value 2 3 


e RN 
ЕР 


О PUMACHGOEF 2 Luma horizontal coefficient table 2 
0х147С 
0х1480 ~ CHROMA HCOEF 2 Chroma horizontal coefficient table 
0х14ВС 2 
ышы ОМА VCOEFF 2 Luma vertical coefficient table 2 
Ox16FC 
Ox18F0 ~ А a 

CHROMA VCOEFF 2 Chroma vertical coefficient table 2 
Ox1AFC 


0x2000 

~ Ox23FF Осат тето Cap buffer of DCAM 
0х2400 ~ 

Ох25ЕЕ Dcam тет1 Data buffer of camera path 
0x2600 ~ 

Ox27FF Dcam тет2 Data buffer of review path 


9.2.5.2 Register Descriptions 


9.2.5.2.1 DCAM CFG Registers 
Description: DCAM configuration register 
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ЕСЕИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
[reef 


Reserved 


CAM | CAM Eu 
CAM PATH2 | CAM РАТН1 T se se _РА | _РА 
SRC SEL SRC SEL TH2 | тні то 
ЕВ: | EB 


Tyne ESES сили NAC 


Field Name Reset Description 
Value 


б [Bre | [31:16] | 6] Ro |a | H uA | Reserved = 


PATH2_LINE_BUFFER_MERGE | [15] о | ho merge path1 scaling line 
buffer to path2, and path1 
scaling should not work. 


CAM PATH2 SRC SEL [14:13] path 2 source select 
00:sensor source 
01:ISP source 
10:review source 

CAM PATH1 SRC SEL [12:11] R/W 2710 Path 1 source select 
00:sensor source 
01:ISP source 
10:review source 


— Ош qe qne ee 0 


SENSOR SRC SEL EN С; | 150 | 1:select MIPI;0:select parallel | select MIPI;O:select paral! 


CAM_PATH2_EB 1'h0 eee === path 2 enable; 
1: enable; 0:disable; 
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CAM PATH1 EB [1] R/W 1'h0 Camera path 1 enable; 
1: enable; 0:disable; 


САМ РАТНО ЕВ R/W 1710 Camera path 0 enable; 
1: enable; O:disable; 


9.2.5.2.2 CAM CONTROL Registers 
Description: Camera path control register 


|" [о | о] ] 7 | s [ [|a [2 [2 [| e| e [ v 8 


- ИВ 


| туре | 


Te ma [we [aw [wo | wo [wo | по [e [8] 


Field Name R/W Reset Description 
Value 


[ees [m [e 


CAM2 COEF AUTO COPY [17] R/W тво 1:enable auto copy of camera 
path 2 coef 

CAM2 COEF FRC COPY [16] WO 1'h0 Write 1 to generate force copy 
pulse of camera path2 coef 

CAM1 COEF AUTO COPY [15] R/W ТО 1:enable auto copy of camera 
path 1 coef 

CAM1 COEF FRC COPY [14] WO 1'h0 Write 1 to generate force copy 
pulse of camera path 1 coef 

САМ2_АЧТО_СОРУ [13] R/W ТО 1:enable auto copy of camera 
path 2 

САМ2 ҒАС COPY [12] WO 1'h0 Write 1 to generate force copy 
pulse of camera path 2 

CAM1 AUTO COPY [11] pce 1:enable auto copy of camera 
path 1 
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CAM1 FRC COPY [10] Write 1 to generate force copy 
pulse of camera path 1 


CAMO AUTO COPY 1:enable auto copy of camera 
path 0 


— ни 
PATTERN GEN ST Start pattern generation 
PATTERN GEN CLR lj wo eo | Clear pattern gen module 


ои [o [me — [ne — 
сағ лото cory | [we — | тавонову — | 


CAP_FRC_COPY p meque Write 1 to generate force copy 
pulse 


9.2.5.2.3 CAM PATHO CFG Registers 
Description: Camera path 0 configuration register 


0x0008 Camera path configuration register(Reset 0х0000 0000) CAM PATHO CFG 


| Bt [si | 30 | 29 | 26 [27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18) T | 16. 


Reserved 


E | en Ки 


| Туре | 


Field Name Reset Description 
Value 


| ИД | | :5] во [|270 | |270 | | Reserved 0000 


САМО ROT MODE [4:3] m | b11 00: no rot 
01: flip 
10: 180 
11: mirror 
half word Raw data is needed 


CAMO ODATA MODE Ig [Rw |190 | Output data format of cam path 
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0: 
0: word 
1: half word 


FRAME SKIP [1:0] R/W 2'h0 frame skip for cam pathO 
00:no deci 
01:1/2 
10:1/3 
11:1/4 


9.2.5.2.4 САМ PATHO SRC SIZE Registers 
Description: Camera path 0 source image size register. 


0х000С Camera path 0 source size (Reset:0x0000 0000) CAM PATHO SRC SIZE 
| Bit (зт ізо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16, 
| Мате | ААА 


Reserved CAM PATHO SRC SIZE Y 


ШІНЕЛЕЛЕЛЕЛЕЛЕЕЕЕКИЕЛЕЛЕНЕНЕНЕНЕНЕН 


Туре 


Field Name R/W Reset Description 
ETE 


CAM РАТНО SRC SIZE Y A 16] NL 1380 нэзш _— of camera path 0 
source 


CAM РАТНО SRC. SIZE X ТІ ps | 1380 Width of camera I = 0 
source 


9.2.5.2.5 CAM PATH1 CFG Registers 
Description: Camera path 1 configuration register 
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Camera path configuration register(Reset 0х0000 0000) 
| Bit | зт | 30 [29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 2t | 20 | 19 | 18 | 17 | 16-. 


ы ай И 
САМ1 SC. UV. VER. ТАР CAMU ДЕ еге СМОРА 
по МОРЕ ТА_МОРЕ 


Неја Мате R/W Reset Description 
Value 


— _SLICE MODE [22:21] 2'h0 ем ooo no slice mode 
01: review slice mode 


CAM1 SC BYPASS | [20] [Rw [o | 1:bypass camera path scaling 
CAM1 SC Y VER ТАР a [RW |410 |Y Vertical tap of scaling 
| CAM1_SC_UV_VER_TAP }|[15:11] ШШ СЕ UV Vertical ар of scaling 


CAM1 ROT MODE [10:9] 2'b11 00: no rot 
01: flip 
10: 180 
11: mirror 
Cam path rotate can't work in 
slice mode 


o s qe m [wes И 


CAM1 ODATA MODE [7:6] 290 Output data format of cam path 
1: 
00:YUV422 
01:YUV420; 
11:YUV420(3-plane) 


CAM1_DECI_Y_EB [5] 1:enable pathi subsample in Y 
БІЗІ 


[CAM DECLY o из | [2h0 | 00:1/2:01:1/4:10:1/8:11:1/16 


САМ1 БЕСІ X EB [2] ШЕШЕ h0 1:enable path1 subsample in x 
direction 
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САМ1 РЕСІ X [1:0] 00:1/2;01:1/4;10:1/8;11:1/16 


9.2.5.2.6 САМ PATH1 SRC SIZE Registers 
Description: source image size register of camera path 1. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 


Reserved CAM PATH1 SRC SIZE Y 


Field Name R/W Reset Description 
Value 


[ees e [рэ meme — — — 


CAM PATH! SRC SIZE Y | [28:16] 1380 Source height of camera path 
1 


[ees [no [se — [ne — — ] 


CAM PATH! SRC SIZE X | [12:0] 1380 Source width of camera path 
1 


9.2.5.2.7 CAM PATH1 DES SIZE Registers 
Description: Camera destination image size register. 


Lm [s | зо | го [2 [7 [2 [25 |» [5 [2 [a [о | » [тв [т [| 


Reserved CAM PATH1 DES SIZE Y 


Field Name Reset Description 
Value 


wr 
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CAM PATH1 DES SIZE Y | [28:16] 130 Height of camera path 1 
C 


б 110543) | 5:13] во [sho ho | Reserved ПС 


CAM_PATH1_DES_SIZE_X | [12:0] 13180 Width of camera path 1 
destination 


9.2.5.2.8 CAM PATH1 TRIM START Registers 
Description: Camera path1 trimming start position register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЕЛЕЛЕЛЕЛЕІ 
L3 ПИСЕ 


Reserved CAM PATH1 TRIM START Y 


Reserved CAM PATH1 TRIM START X 


Type 


Field Name R/W Reset Description 
Value 
CAM PATH1 TRIM START Y s 16] 13'h0 E — start position of 
camera 8 1 trimming 


CAM PATH1 TRIM START X m 13'h0 Beet —_ start position of 
camera path 1 trimming 


9.2.5.2.9 CAM PATH1 TRIM SIZE Registers 
Description: Camera path 1 trimming size register 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕЛ 


Reserved CAM РАТН1 TRIM SIZE Y 


Field Name Reset Description 
Value 


sm qe [m [mem 0000 


— у- PATH1_TRIM_SIZE Y | [28:16] 130 Height of camera path 1 
trimming 


[ СЕ m | [mew — O 


CAM PATH1 TRIM SIZE X | [12:0] RAN 13°hO Width of camera path 1 
trimming 


9.2.5.2.10 CAM PATH2 CFG Registers 
Description: Camera path 2 configuration register 


Camera path? configuration register(Reset 0x0000 0000) 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


$ 
Reserved СА ME САМ2 SC Y VER ТАР 


2" Hu 
Res 2D 
OT pOT- CAM2_ODA 27 DECI САМ2 РЕСІ 
САМ2 SC UV VER ТАР Ee TA MODE ECL = X 


те ЖСН ВЕСЛИ е C RECON 
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шшш fm mew ë O 


CAM2 SLICE MODE [22:21] | RW 270 00: no slice mode 
01: review slice mode 
10: capture or preview slice 
mode 


CAM2 SC BYPASS [20] 1:bypass camera path 2 scaling 
САМ2 SC. Y VER ТАР [19:16] Y Vertical tap of scaling 
САМ2 SC. UV. VER. ТАР [15:11] LONE CM UV Vertical tap of scaling 


CAM2 ROT MODE [10:9] 2'b11 00: no rot 
01: flip 
10: 180 
11: mirror 
Cam path rotate can't work in 
slice mode 


js qm pm С И 


CAM2 ODATA MODE [7:6] 2'bO Output data format of cam path 
1: 
00:YUV422 
01:YUV420; 
11:YUV420(3-plane) 


CAM2_DECI_Y_EB [5] 1:enable path2 subsample in Y 
direction 


CAM2_DECI_Y S — 00:1/2:01:1/4:10:1/8:11:1/16 


САМ2 РЕСІ Х ЕВ м тво 1:enable path2 subsample in x 
direction 


CAM2 DECI X по = [RW [zno |00:1201:1/4:10:1/8;11:1/16 


9.2.5.2.11 CAM PATH2 SRC SIZE Registers 
Description: source image size register of camera path 2. 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕЛ 


Reserved CAM PATH2 SRC SIZE Y 


Field Name Reset Description 
Value 


mus [n [se [эше — 


— s РАТН2 SRC SIZE Y | [28:16] LEE 1380 Source height of camera path 


[ee e [р mew — | 


CAM PATH2 SRC SIZE X | [12:0] 13'h0 Source width of camera path 
2 


9.2.5.2.12 САМ РАТН2 DES SIZE Registers 
Description: Destination image size registers. In camera path2 mode. 


Cm [s p [ [y Га [5 [5 Га 2 [и T [T T L8] 
Ші — wa 


Reserved САМ PATH2 DES SIZE Y 


Field Name Reset Description 
Value 


mus [no [эю [mmm — 


— у- PATH2 DES SIZE Y | [28:16] HE 13'h0 Source height of camera path 
2 


а |o [= [жее —  — 
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CAM PATH2 DES SIZE X | [12:0] 13180 Source width of camera path 
2 


9.2.5.2.13 САМ PATH2 TRIM START Registers 
Description: Camera path2 trimming start position register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 


Reserved CAM PATH2 TRIM START Y 


Field Name R/W Reset Description 
Value 
ова [no р — [nes — 
САМ РАТН2 TRIM START Y | [28:16] R/W 13710 Vertical trimming start 
position of camera path 2 


оо | |90 Reserved 


САМ РАТН2 TRIM START X | [12:0] RAN 13'h0 Horizontal trimming start 
position of camera path 2 


9.2.5.2.14 CAM РАТН2 TRIM, SIZE Registers 
Description: Camera раћг trimming size register 


н Гэ Гэ аа Га Гав ав ан аз ае а Га з зе [зт [л] 


Reserved CAM PATH2 TRIM SIZE Y 
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Field Name R/W Reset Description 
Value 


mem [no [рю — [meme — S 


CAM РАТН2 TRIM SIZE Y [28:16] зае И a 13'h0 Trimming height of camera 
= 2 


виз) | 5:13] во [sho ho | Reserved | | 


CAM РАТН2 TRIM SIZE X [12:0] БЕ 13180 Trimming width of camera 
path 2 


9.2.5.2.15 SLICE VER CNT Registers 
Description: Slice vertical counter register. 


Fm [s [o [2 [2r 29 [2 [3 | 5 T2 [8 [9 [19 e ее 
[hone | аи SSC 


Reserved SLICE O VONT 


ыя [ro [mn — [mem 7 


SLICE O VONT | [28:16] 130 Current vertical line number of 
output when RAW data slice 
mode is done 


[m [m — jm [new —  — 


SLICE | VONT [12:0] R/W 13'h0 Line number of MIPI RAW slice 
output. 0 means with no need for 
RAW data slice output. 


9.2.5.2.16 DCAM INT STS Registers 
Description: DCAM interrupt status register. 
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ИТИЕЛЕЛЕЛЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕНЕЛЕЛЕЗЕЛЕЗ 


Reserved 


Type 


CAM | CAM M 47 САР SEN | SEN 
FR LIN £0 Sen KA 

M_E ЕЕ 

АА АА ONE 


СЕ МЕ 
mp ales as em d ala 
ЕЛЕНЕЖЕБЛЕЖЛЕНЕЛЕЛЕЛЕЗЕЛЕНШН a w ЛЕЛЕЙЕЙ 


"ее 8 |“ ш Pree 
Value 
а [no [em Rem — 
ameo [es во m — Seeseniopahz — — 
ameo ea [Ro — [m | Stopsinalotpant — | 
Pamo Ep fen Ro. [m | Stopsignalotpaho — — 
[mmwrsor fea [RO [№ — |Pansstunorcameapan2 | 
рти SOF — | [Ro т |mamssanorcamoa pani | 


RAW SLICE DONE [18] МО ш Slice output done of capture 
RAW 


PATH2 SLICE DONE [17] во Ao | Slice done of camera path2 
PATH1 SLICE DONE 6] во [A | Slice done of camera path! 
ROT DONE |i] јао |тоо | Data transfer done of rotate 


CAP MIPI FIFO OVF T тво Internal fifo in сар тірі 
overflow. 

| ОСАМ |5Р НЕО_ОМЕ _ | ISP. FIFO OVF |13] ао [tho һо | |ISPffoOVF _______| OVF 

ому от BUF OVF > 1'h0 DIM data size exceeded the 
allocated buffer on SDRAM. 

CCIR FRM ERR I m cs. ао Jj | Error is found in current frame 


CCIR_LINE_ERR T тво Line error is found іп current 
frame. 


|CAM2 BUF ОМЕ — |CAM2 BUF ОМЕ — OVF Ig [Ro [tho Camera Buffer overflow 
CAM2 TX DONE | m | no Jj l> | Data transfer done of camera 
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Е. 


CAM1 TX DONE 


CAMO BUF OVF 


Camera Interface's end of 
frame indication to the next 
module 


Camera Interface's start of 
frame indication to the next 
module 


Sensor's end of frame 
indication to Camera Interface 
module 


Sensor's start of frame 
indication to Camera Interface 
module 


9.2.5.2.17 DCAM INT MASK Registers 
Description: DCAM interrupt mask register. 


Lm [seo [= [2 [2r [25 [25 [2 [2 [2 [8 [9 | s [тв [ v [ | 
r n 


[oue eU ______ 
Reset — 0 —— ) |w—  — —w ° ° |° 
ТЕЕ ЕЛЕ ЛЕШЕ ER RR Е А IE ОН ЗЕ ЕА 
CC 


DCAM_INT_MASK 


Гоя [m — [sm 


DCAM INT MASK | [18:0] R/W 19180 ВИЙ 1: DCAM interrupt is 
enabled for source i 
Bit[i] 0: DCAM interrupt is 
disabled for source i 
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9.2.5.2.18 DCAM INT CLR Registers 
Description: DCAM interrupt clear register. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕСЕДЕСІ 
ІІ ООО О 


Reserved 
Type 


ww 
сз | | | КЕШЕН 
ce gree А ЗС В Е Е Е С ЕЕ py И 


ОСАМ ІМТ СІН 


L3 
moos [o [sss [o o r o sos o [> 


[ees [о [зм 


DCAM INT CLR | [18:0] RAN 1980 Write 1 into ВИ to clear bit[i] of 
ISP INT RAW register. 


9.2.5.2.19 DCAM INT RAW Registers 
Description: DCAM interrupt raw register. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕСІ 
Гө-| == О 


Reserved 


[ess [ю [эю 
DCAM INT. RAW | [18:0] 1980 DCAM interrupt source raw bits 


9.2.5.2.20 FRM ADDR 0 Registers 
Description: Frame address 0 register. 
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ЕІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
LINE ri 


FRM ADDR 0 


ШПЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕ ЖЕЛЕШЕЛЕН ЕЕЕ 


FRM ADDR 0 


Peele Tele PPP PPP E e 


FRM ADDR 0 |[31:0] 32'h0 BYTE 


9.2.5.2.21 FRM ADDR 1 Registers 
Description: Frame address 1 register. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕГІ 
ruw—w—SrFwnV 


FRM_ADDR_1 


FRM ADDR 1 | [31:0] 32'h0 BYTE 


9.2.5.2.22 FRM ADDR 2 Registers 
Description: Frame address 2 register. 
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m [но |» [» [и |» |» [а [а и ТЕКЕСКЕ 
ruw—w—rrr 


FRM_ADDR_2 


ЕЛЕЕ ЕЗ s=. 


FRM ADDR 2 


Peele Tele PPP PPP PtP) 


9.2.5.2.23 FRM ADDR 3 Registers 
Description: Frame address 3 register. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕГІ 
ruw—w—Cm 


FRM ADDR 3 


9.2.5.2.24 FRM ADDR 4 Registers 
Description: Frame address 4 register. 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
пате | == w wu 


FRM ADDR 4 


[S ПА rae serere aera 


FRM ADDR 4 


Peele Tell PPP PPP PP Pity) 


9.2.5.2.25 FRM_ADDR_5 Registers 
Description: Frame address 5 register. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕІ 
ruw——nr 


FRM_ADDR_5 


9.2.5.2.26 FRM ADDR 6 Registers 
Description: Frame address 6 register. 
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Pex |" [о |» [» [и |» |» [а [а и [по | eel ve 
ruw——cnIa 


FRM_ADDR_6 


ЕЛЕЕ ere arra rere veni Sn en st rea aa 


FRM ADDR 6 


Peele Tell PPP PPP Pity) 


9.2.5.2.27 BURST_GAP Registers 
Description: Burst gap register. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


САМ2 РАТН ОАР CAM1 PATH GAP 


Type 


Pr. 


RD_BURST_GAP WR_BURST_GAP 


вези | С ег 


САМ2 РАТН САР LN :25] 8170 The interval cycles inserted 
between two block transfer. 
САМ1 PATH GAP [24:16] The interval cycles inserted 
between two block transfer. 
RD BURST GAP [15:8] R/W 810 The interval cycles inserted 
between two block transfer. 
WR BURST GAP [7:0] R/W 810 The interval cycles inserted 
between two block transfer. 


9.2.5.2.28 ENDIAN SEL Registers 
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Description: Endian select register. 


0x006C Endian sel (Reset 0x0000 0000) ENDAIN SEL 


ИС Е ЕЕ ЕВ ЕЕ ЕЕ Е ЕЕВС ЕВС EE 


ú" 2 вый 


ROT WR E -ENDAN in CAM PATH2 С и САМ РАТН1 | CAM РАТНО | ВЕУ IN EN | REV IN EN 
NDIAN _ENDIAN_y _ENDIAN_y _ENDIAN DIAN_y DIAN y 
Type Ecc. ле = [|= | 


Field Name Reset Description 
Value 


ШУОИ :20] во [2% | 2 | | Reseved _______| 


АХ! RD WORD ENDIAN | [19] стим стим 64bit AXI data read word 
endian 


AXI WR WORD ENDIAN | [18] 64bit AXI data write word 
endian 


ROT RD ENDIAN [17:16] R/W 270 data Endian adjust for rotate 
path ; 
when read data: 
00: original:{B0,B1,B2,B3} 
01:(B3,B2,B1,B0) 
10:{B2,B3,B0,B1} 
11:{B1,B0,B3,B2} 


ROT_WR_ENDIAN [15:14] R/W 270 data Endian adjust for rotate 
path ; 
when read data: 

00: original:(B0,B1,B2,B3) 
01:(B3,B2,B1,B0] 
10:82,83,80,81) 
11:{B1,B0,B3,B2} 

CAM PATH2 ENDIAN UV | [13:12] R/W 2'h0 UV or U or V data Endian 
adjust for rev input path ; 
when read data: 

00: original:(B0,B1,B2,B3) 
01:(B3,B2,B1,B0] 
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10:82,83,80,81) 
CAM PATH2 ENDIAN Y [11:10] ! Y data Endian adjust for rev 
input path ; 
when read data: 
00: original:(B0,B1,B2,B3) 
01:(B3,B2,B1,B0] 
10:82,83,80,81) 
11:{B1,B0,B3,B2} 
CAM_PATH1_ENDIAN_UV ! UV or U or V data Endian 
adjust for rev input path ; 
when read data: 
00: original:(B0,B1,B2,B3) 
01:(B3,B2,B1,B0] 
10:{B2,B3,B0,B1} 
11:{B1,B0,B3,B2} 
CAM_PATH1_ENDIAN_Y | j Y data Endian adjust for rev 
input path ; 
when read data: 
00: original:(B0,B1,B2,B3) 
01:(B3,B2,B1,B0] 
10:{B2,B3,B0,B1} 


11481,80,83,82) 


САМ PATHO ENDIAN 5 ! RAW АСВ data endian adjust 
for rev output path; 


when write data out: 

00: original:(B0,B1,B2,B3) 
01:(B3,B2,B1,B0] 
10:82,83,80,81) 
11:{B1,B0,B3,B2} 

REV IN ENDIAN UV : { UV or U or V data Endian 
adjust for rev input path ; 
when read data: 

00: original:{B0,B1,B2,B3} 
01:(B3,B2,B1,B0] 
10:82,83,80,81) 
11:{B1,B0,B3,B2} 


REV IN ENDIAN Y [1:0] ! Y data Endian adjust for rev 
input path ; 
when read data: 
00: original:(B0,B1,B2,B3) 
01:83,82,81,80) 
10:82,83,80,81) 
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9.2.5.2.29 AHBM_STS Registers 
Description: AHB master status registers. 


0x0070 AHB master status (Reset 0x0000_0000) AHBM_STS 


| KIKC|I&IÁ⁄I⁄I$I$IƏII€I£I£I€I£€IŠ€IIWII€IIIIIIIIIIIIIIIIƏ 


Reserved 


КІН 


2.0422 мм 
Reset | | | | „ о | | „ Рој мо о [о | ~ EE 
ТА ЕЛІК 2 Е Е СЕ О ВБ ERR RR Е ОВ ОВ 


САМ | САМ 

2Р 1Р 

ROT WR GAP ATH | ATH 
_ST _ST 

OP OP 


ва | = PP Pr [e | [> 


поте Jon [RW [Reset vane [Desorption | 
[ira m [эю [ne — 1 


between two rotate block 

transfer. 
DOA вт моо |ы [м — o — [Awam — — | 
тон мов то” [m |w ____| то [Stope wre cramer axi | 
мон vos sro [m [mw [o Tsip ie reaa cramer or axi 
сама PaTHsroP | [RW — to ____| Борсатеараве — — | 
[OW pam STOP |а faw ___| о |Бөрсапевран! _____ 
[cavo рати stop | [RW — to |Бөрсапеарано — — | 
[wes fa — |o — m [нов —— 
аон мов srs [п |o [me [тью _______ 
[memos — [m |o — [me [нью | 


9.2.5.2.30 ЕАМ_АООВ_7 Registers 
Description: Frame address 7 register. 
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Pex [a [о |» [» [г |» |» [а [з [= [ж [ш | пе [в [лт [л] 
пате Se 


FRM ADDR 7 


ЕЛЕЕ ЕЗ IR CR RON RR RR ERE REESE 


FRM ADDR 7 


Peele Tell PPP PPP E e 


9.2.5.2.31 FRM_ADDR_8 Registers 
Description: Frame address 8 register. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕГІ 
С SS 


FRM ADDR 8 


9.2.5.2.32 FRM ADDR 9 Registers 
Description: Frame address 9 register. 
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ШІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
LINE TR NN 


FRM ADDR 9 


ЕЛЕЕ ЕЗ ЕЛ a pere esi Sn en st ra a НЕ 


FRM ADDR 9 


Peele Tell PPP PPP PP pity) 


9.2.5.2.33 FRM_ADDR_10 Registers 
Description: Frame address 10 register. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕ 


ЕАМ_АБОВ_10 


9.2.5.2.34 FRM ADDR 11 Registers 
Description: Frame address 11 register. 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
СИ 


FRM ADDR 11 


Type R/W 


___ = _ ` _ 
ЕЗ ЕЛЕЛЕНЕИЕЛЕЖЕЛЕИЕБЕЛЕНЕНЛЕМЕМЕЖЕЗ 
ШЕ БКЛЕЛЕЛЕНЛБЛЕЛЕНЕЕЕЖЕМЕШЕШЕЛЕЗЕШЕ 
ме А 


FRM ADDR 11 


T 


Frame address mapping: 


In different work mode, we need 


Addre Reg сато path cam1 path cam2 path сат1 path cam2 path rotate path 
Name (capture) (capture) (capture) (review) (review) 
Frm_addr0 capture Raw 
or Jpg output 
Frm_addr1 Destination Y Destination Y 
Frm_addr2 Destination Destination 
UV/U(3 plane) UV/U(3 plane) 
Frm_addr3 Destination V Destination V 
(3 plane) (3 plane) 
Frm_addr4 Destination Y Destination Y 
Frm_addr5 Destination Destination 
UV/U(3 plane) UV/U(3 plane) 
Frm_addr6 Destination V Destination V 
(3 plane) (3 plane) 
Frm_addr7 Source Y Source Y 
Frm addr8 Source UV/U Source UV/U 
(8 plane) (8 plane) 
Frm addr9 Source V Source V 
(8 plane) (8 plane) 
Frm addr10 Source 
Frm_addr11 Destination 
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Frame adress update sequence: 


In capture or preview mode, there were two shadow copy mode. At the beginning, the force copy operation 
can update the frame address. After current transfer completed, the internal shadow frm адаг registers 
would be auto updated by hardware. 


увүкс | | 


Sensor. sof 


Transf done 
Frm_addr 
(accessed by AHB) Addr 0 X Addr 1 X Addr 2 
Frm, addr 
(shadowed) Addr 0 Addr 1 Х Adar2 
Force copy at the . 
start Hardware will auto 
shadow the address after 
data transfer done. 
9.2.5.2.35 CCIR PATTERN CFG 


Description: CCIR PATTERN configure register. 


Cm [и [о |» |» [и |» |» | [а |» [и [о | о [пе [7 [пе 


Solor B Solor G 


Type 


Ссіг bayer E i CCIR_patter 
о м 


| Туре | 


Гейне Jon [Rw [немне [ошириш | 


CCIR Vsync pol [5] R/W 1'b0 Polarity of Vsync 
0:active low 
1:active high 
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Oactive low 
___ || _ | [m NI 
Ccir color mode [3] R/W 1'b0 1:YUYV 
0:RAW Data 


CCIR seq mode [2] R/W 1'b0 0:Vsync & Href from internal 


logic; 
1:Vsync & Href from CCIR PAD. 
CCIR_pattern_mode | [1:0] ! 00:solor image 


01:color bar 
10:gradient color bar 


Bayer mode Pattern 

0 Odd line : GRGR GRGR ... 
Even line: BGBG BGBG ... 

1 Odd line : RGRG RGRG ... 
Even line: GBGB GBGB ... 

2 Odd line : Вава BGBG ... 
Even line: GRGR ОРО ... 

3 Odd line : GBGB GBGB ... 
Even line: RGRG RGRG ... 


9.2.5.2.36 ССІН PATTERN SIZE 
Description: CCIR PATTERN configures register. 


0х008С ССВ pattern size register(reset 0х0000 0000) CCIR PATTERN SIZE 


в [э [9 [8 [в [28 25 [ш [ж [= [т [ж [э [тв[т [в 
ШІИЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕНЕНЕН 


reserved Pattern image width 


Type R/W 


[mm [e [= ноа 
Image. height [27:16] 1280 Pixel number of image height 
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ew [m м в 
Image width [11:0] 1280 Pixel number of image width 


9.2.5.2.37 CCIR VER BLANK 
Description: CCIR PATTERN vertical blanking configure register. 


и [so o [2 [2 [2 [25 [0 [з [2 [4 cd 
rawra 


reserved V_END_SET 


V_START_SET V_BLANK 


те | „ү — 
веза О ОС С С СО СО ОСЗ ОС ОСИ ОС ОС ОС ОС С ОС С 


кеге Jon [mw — [немне [бени | 
[уыш [о [m — pem — — — —] 
vesc ume [m feof SCS 
Lsmerser [n [mw feo ООО 


9.2.5.2.38 CCIR HOR BLANK 
Description: CCIR PATTERN horizontal blanking configure register. 


Lm [sro o [2o [2 [2e [25 [0 |» | e Га Гоо [ e [ v [в 


Reserved 


ЕЕ ЛЕНЕ ЕЛЕ ПИ Е СА eS КИЕН Л 
Name] м 


H BLANK 


| [|o |° o| e [e [o o [e [e [o |o [o [e [e 
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ЛІП [BR [mw  esstvsue [бшш — | 


[eus СИ КЕ 
H BLANK [15:0] 16'h40 Cycle number of line blanking 


9.2.5.2.39 REV BURST IN CFG Registers 
Description: Review burst in source image size and configuration register. 


Cm [s 9 p [9 z 9 [2 [2 [5 [2 [т To [тэ [| [т [е 


REV BURST 
Reserved INPUT MO 
DE 


Type 


REV BURS 
T SUB SAM REV BURST SRC SIZE X 


Field Name R/W Reset Description 
Value 


gm [m [ишш СИ 


REV BURST INPUT MODE [17:16] 270 Input data format of review 
burst in: 
00: YUV422 
01:YUV420; 
11:YUV420(3-plane) 


REV. BURST. SUB ЕВ [15] вм [th — |t: review subsample enable 
|REV BURST SUB SAMPLE — |[1413] [Rw |2h0  |00:1201:1/4:0:1/8:11:1/16 


REV | EE _ SRC SIZE X [12:0] pr 13180 Width of camera path 0 
source 


9.2.5.2.40 REV BURST IN TRIM START Registers 
Description: Review burst in trimming start position register 
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Le [sro [o [2 [0 [5 [5 [вм [5 T2 [т [9 [19 [тв [тт еј 


Reserved REV BURST IN TRIM START Y 


Field Name R/W Reset Description 
Value 
24 [Ro [sm [пм — _ 
REV | — r IN TRIM START Y | [28:16] R/W 1ЗҺІҒЕР | Vertical start position of 
review burst in trimming 
[ se |ю js ЕЕ ООО 


REV BURST IN TRIM START X |[12:0] R/W 13'h1FFF | Horizontal start position of 
review burst in trimming 


9.2.5.2.41 REV_BURST_IN_TRIM_SIZE Registers 
Description: Review burst in trimming size register 


ШІБЕЛЕЛІЕСЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


Reserved REV BURST IN TRIM SIZE Y 


Field Name Reset Description 
Value 


m fo qme fo 


REV | — ІМ ТАМ SIZE Y s 16] 13'h0 Height of review burst in 
бу — —3 
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REV BURST IN TRIM SIZE X | [12:0] RAN 1310 Width of review burst in 
trimming 


9.2.5.2.42 REV SLICE CFG Registers 
Description: Review slice mode configuration register 


0x00A4 Review slice mode configuration (Reset:0x0000_0000) REV SLICE CFG 


| ви | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 26 | 23 | 22 | 21 | 20 | 19 | v8 | 17 | 16 | 
БА / зе о66 


САМ2 SLICE O VCNT. TARGET 


Type 


- E REV SLICE | VONT 


ТА ДЕЛЕ ООО: ________ i 
Le RES Ea RARE EERE «ры Е ВИ ВИ ИЕ 


Field Name Reset Description 
Value 


CAM2 SLICE O VCNT TARGET 5 130 t == сат2 slice mode 
select mode 10, set output 
line number interrupt. 

LAST VER SLICE [14] RAN 1'h0 1: indicate current slice is 
last one 

REV SLICE OUT MODE [13] RAN 1'h0 1:slice output with 
independent frame address 
O:slice output in normal 
mode 


REV SLICE | VCNT [12:0] RAN 13'h0 height size of slice input in 
review path 


9.2.5.2.43 PATH1 SLICE O VCNT Registers 
Description: Review slice mode configuration register 
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ва [а [зе | | за [ап а |» [за | ае [и | по [пе [пе |" [те 


Reserved PATH1 SLICE UV O VONT 


Type 


ШІНЕЛЕЛЕЛЕЛЕНЕЛЕНЕЛЕЛЕНЕЛЕНЕНЕНЕНЕН 


Field Name Reset Description 
Value 
ата] [mo sm [Reseed 
PATH1 n—— UV О VONT [28:16] 1310 height size of slice UV 
output in camera path 1 


[ees [mo [б mem — | 


PATH1 SLICE Y O VONT [12:0] 13'h0 height size of slice Y output 
in camera path 1 


9.2.5.2.44 PATH2 SLICE O VCNT Registers 
Description: Review slice mode configuration register 


и [spo [29 [2 [27 [29 [25 [и [2 [2 [|a [ | e e | v [в 


Reserved PATH2 SLICE UV O VONT 


Type 


ШІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЕЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 


Field Name Reset Description 
Value 


эги [о [sm [eee — — — 


PATH2 n—— UV O VONT s 16] 1310 height size of slice UV 
output in camera path 2 


amas 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1490 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM SC7731G/SC8731G Device Specification 


PATH2 SLICE Y О VONT [12:0] 1370 height size of slice Y output 
in camera path 2 


9.2.5.2.45 CAP ССІН CTRL 
Description: CAP control register. 


0x0100 CAP control register(reset 0х0000 0000) CAP CTRL 


| ew [sr | 30 | 29 [28 | 27 | 26 | 25 | 24 | 28 | 22 | 21 | 20 | 19 | 16 | T | 16. 


Reserved 


K vsv (| НЯЕ 
Reserved CAP-IF_MO | yuv TYPE | SENSOR. M 
M рос #7 ЕЗ 


| Type | 


m— IF MODE - 0:9] 270 00:8bit interface mode 
01:4bit interface mode 
10:2bit interface mode 
11:1bit interface mode 
For CCIR656 or CCIR 601 

YUV_TYPE [8:7] YUV sequence of sensor: 
0:YOU0Y1V1 
1:YOVOY1U0 
2:U0YOVOY1 
3:VOYOUOY1 


CAP_CCIR_MODE 1:capture multiple frame 
0: 2... capture one frame 


EX us DLE 1'h0 и of Vsync 
0: active low 
1: active high 
HREF POL Polarity of Href 
0: active low 
1: active high 
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suggested. 

01:SPI :auto copy 
10:JPEG autocopy 
11: RAW RGB 


ССІН 656 sel R/W ТО 1: ccir656 mode 
In ССІН656, only force сору 
can be use. 
0:ccir601 


9.2.5.2.46 CAP CCIR FRM CTRL 
Description: CAP frame count register. 


0x0104 CAP frame control (Reset 0x0000 000F) CAP FRM CTRL 


| Bt | at | 30 29 [20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | to [18 | 17 | 16 | 


ped 
Reserved CAP FRM CNT 


Reserved SR КЕП _ PRE_SKIP_CNT 


w|) ы у _ 
110 
кезе Jon |w — СЕ Гонар 


[mu m foo јана 


САР ЕНМ СІН [22] МО ТО If this bit is 1, the frame-counter 
will be “0” at the next frame start, 
and then this bit is self-cleared 
by HW. 

CAP FRM CNT [21:16] 6ћ0 The counter is for the frames, 
which CAP issues to the next 
modules. 


[  — [sss o — [um 


CAP FRM DECI | [5:4] R/W 270 00:по десі 
01:1/2 
10:1/3 
11:1/4 


PRE SKIP СМТ | [3:0] The frame counter to skip 
sensor's frames. 
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Note: 


e When switch to capture mode, skip a few frame is suggested after configuring sensor, so set 
the PRE ӨКІР СМТ to neglect the frame we not interested . 


9.2.5.2.47 CAP CCIR START 
Description: CAP start register. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
папе | При СООО 


[о {юы (әне — 
Ew [ата — mw — [ues ЕЕ 


— START_X 2 0] 1380 Start X position 
2N — 1 in YUV mode 
N-1 in RAW RGB mode 


9.2.5.2.48 CAP CCIR END 
Description: CAP end register. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
L3 —F 


Reserved CAP END Y 


R/W 
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[mes ю — —m nes — 1 
a END Y  |[27:16] ЛИЕ 12'hFF End Y position N -1 


БШ s. CNN RN 7 
— END X [12:0] 13'hFF END X position 
2N — 1 in YUV mode 
N-1 in RAW RGB mode 


9.2.5.2.49 CAP CCIR IMG DECI 
Description: CAP image decimation register. 


0x0110 CAP image decimation (Reset 0x0000 0000) CAP IMG DECI 


| em [sr ioo | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | T | 16. 


Reserved 


ww ss 
| eeset | ЗЕ | | О В | s ns ]EO C В se] 
КЕТ ЕА ЛЕЛЕ В ТЗ Е ВЕ ЕВ ЕЕ ЕИ ЕД 


Reserved CAP. “ee CAP. 2. 
ie | ОС 


— DECI Y > 2] 270 Y direction decimation factor 
0: Disable 
1:1/2 
2: 1/4 
3: 1/8 
CAP DECI X [1:0] X direction decimation factor 
0: Disable 
1:1/2 
2: 1/4 
3: 1/8 


9.2.5.2.50 ATV MODE FIX 
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Cm Гэ Гэга Га [a [28 а а [в а [и [18 [п [№ 
ruwa 


THRESHOLD_END 


әл ю ë fm — [me — — | 
тннєвнрЕн Jo [nw — [mo — [mesan —  —] 


9.2.5.2.51 CAP_OBSERVE 
Description: CAP observe register. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІ 


Reserved 


[ fem e hw 
CAP OBSERVE HO jaw | fh | Enable signal for observing 


9.2.5.2.52 CAP JPG CTL 
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Description: CAP JPEG control register. 


Lm [и [о [2 [2e [2 [2 [25 [ 23 Га Га [ 9 | [в | [ в. 
rr 


Reserved 


Reserved JPG_MEM_SIZE 


Name | 
Uwe m ы TT 
m ЕЕЕ 


n— | buf SIZE 10'h0 The JPEG buffer size in 
external memory, which was 
prepared by software. 
(unit:32K BYTE) 

0: No limit 
1: 28K BYTE 
N: М * 32K 


9.2.5.2.53 CAP FRM SIZE 
Description: CAP frame size register. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


Reserved CAP FRM SIZE 


HRS | ЕШ Еа аА ее БЕ EU 
Name ju Е (|(((((| 


CAP FRM SIZE 


| в 
ве KE С С СО СО ОСЗ eos e o oo e To 


[ыш [о [sm [mee 7 
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CAP FRM SIZE [23:0] 24'h0 Size of current frame, the unit 
is BYTE,only active in өрі or 
jpeg mode 


9.2.5.2.54 CAP SPI CFG 
Description: SPI original width register. 


[mom ____[сарэмеомтеуыеезе йр 0000) | 045958] 
Lm [sro [o [2e [2 [2 [s [з [ | Y à [9 | s [e [ v [в 
Dame О 


Reserved 


[mss o [mm 


SPI ORIG WIDTH [12:0] RAN 13'h0 Width of original image from 
sensor 
n-1 BYTE. 


9.2.5.2.55 MIPI CAP CFG 
Description: MIPI CAP CFG register. 


Cm [Tw] [2 [o [w [5 [ж [5 [2] [ж | 5 [| [т [6 
LIMEN RN 


Reserved 
=—uw—Ia 
[Reset C ИШ ИШ | о а о ОС n d3 De ns о | 


ааа Кака ЕШШ Е В ЕЕ ЕЛЕЕ 


e 
Res 
Reserved M УРЕ Т eve E mers "s cete АТА 
"BE 


cue [кшш = Е 
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БЕНЕН ІСІ ЕНІН ІС: [м 


МІРІ YUV ТҮРЕ [8:7] RAN 270 YUV sequence of sensor data: 
0:YOUOY1V1 
1:YOVOY1UO 
2:U0YOVOY 1 
3:VOYOUOY1 


CAP_MIPI_MODE RAN 1'h0 1:capture multiple frame 
0: only capture one frame 


Mipi_href_sel [5] RAN 'h0 1:check hvalid; 0:only check 
dvalid; 
MIPI DATA BITS [4:3] RAN 270 00:8bits 
01:10bits 
10:12bits 
MIPI DATA MODE [2:1] RAN 270 00:ҮОУ, 
10:JPEG 
11:RAW 
RAWRGB_DATA_MODE R/W Tho 0:Packed; 
1:half word per pixel 


9.2.5.2.56 MIPI CAP FRM CTRL 
Description: MIPI CAP frame count register. 


0х012С МІРІ CAP frame control (Reset 0х0000_000Е) iQ қ 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


ы и — 


| Туре | 


МІРІ САР Ғ 
RM РЕСІ 


Невегуеа МІРІ PRE SKIP СМТ 


[em [m — ee — new — — — ] 
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MIPI CAP FRM CLR | [22] WO 1710 If this bit is 1, the frame-counter 
will be “0” at the next frame 
start, and then this bit is 
self-cleared by HW. 

МІРІ САР FRM СМТ | [21:16] 6'h0 The counter is for the frames, 
which CAP issues to the next 
modules. 


ева [mo fw 


МР! CAP FRM DECI | [5:4] RAN 270 00:по дес! 
01:1/2 
10:1/3 
11:1/4 
sensor's frames. 


Note: 


e When switch to capture mode, skip a few frame is suggested after configuring sensor, so set 
the PRE ӨКІР СМТ to neglect the frame we not interested . 


9.2.5.2.57 MIPI CAP START 
Description: MIPI CAP start register. 


Lm [s [o [o [2 [29 [2 | [s [з Га Гао е | v [в 
Name мы CS 


Reserved MIPI CAP START Y 


Reserved MIPI CAP START X 


Type R/W 


[тыш [о o — [nese — — 1 
[s fo e — [mee — — 1 


9.2.5.2.58 МІРІ САР_ЕМО 
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Description: MIPI CAP end register. 


[тоо — [wmcareniussonom 0080) С] 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
Pene | ОИ 


Reserved MIPI CAP END Y 


оао [we [тше 
[mem [о [s — [ne — — — 


9.2.5.2.59 MIPI CAP IMG DECI 
Description: CAP image decimation register. 


ШСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
эе RN 


Reserved 


MIPI CAP D | MIPI CAP D 
Reserved ECI Y ECI X 


MIPI CAP DECI Y > 2] 2'h0 Y direction decimation factor 
0: Disable 
1:1/2 
2: 1/4 


Spreadtrum Communications, Inc., Confidential and Proprietary 1500 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(ФЗ SPREADTRUM 5С77310/5С87316 Device Specification 
—————— —  ——X —— 


MIPI CAP DECI X | [1:0] X direction decimation factor 
0: Disable 
1:1/2 
2: 1/4 
3: 1/8 
Only support 1/2 binning in RAW 
RGB mode. 
Bit 0: 1: 1/2 bining for camera 
path; 
Bit 1: 1: 1/2 bining for ISP 
preview path. 


9.2.5.2.60 MIPI CAP JPG CTL 
Description: MIPI CAP JPEG control register. 


| Bi зт | зо 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | t9 | 18 | 17 | 16 
| Name | Reserved 


ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕДЕЛЕНЕНЕНЕНЕНЕН 


м e 2 


MIPI JPG buf SIZE RAN 10'h0 The JPEG buffer size in 
external memory, which was 
prepared by software. 
(unit:32K BYTE) 

0: No limit 
1: 23K BYTE 
N:N* 32K 


9.2.5.2.61 MIPI CAP FRM SIZE 
Description: MIPI CAP frame size register. 
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ШІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved МІРІ CAP. FRM SIZE 


РР . д 
| Reset  à— 14Д|ҰҢБЕНЕНИНЕНЕНЕНИЯ 
БЕІН ЕЛЕЛЕЛЕЛЕЛЕЛЕЖЕНЕ ЖЕМЕШЕЛЕН ЖЕЛЕ 


МІРІ САР FRM SIZE 


ПЕ С С С С ОС ОСЗ ОСЗ ОС ОС ОС ОСИ ОС ОС С С С 


МР! — FRM_SIZE s 0] 24'h0 Size of current frame, the unit 
is BYTE,only active in spi or 
jpeg mode 


9.2.5.2.62 CAP SENSOR CTRL 
Description: sensor control register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


Reserved 


эш ао fa 
сонет ше [aw fe ОИ 
савио Jeo ww [ex |S 
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Description: BLC block control register 


0x0148 ВЕС block control register (Reset 0x0000 0011) BLC CFG 


| Bt [si |зо | 29 | 28 27 | 26 25 | 24 [23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Мате | А Ш. 


Reserved SUM MUL 


| ~. SUM MUL SUM PRE SHIFT SUM SHIFT [oen [ES ы Di қы Е 


| Туре | 


АИЯ Gn ЕИО co БАК ака 


[mes fo [т — ne — 1 


BLC MODE [3] RAN 1'h0 1:if sum less than target, 
сотрепзае 
0:1 sum less than target , no 
compensate 

BAYER MODE [2:1] R/W 2'h0 00: keep the old 
01:[1,0],[3,2] 
10:[2,3], [0,1] 
113,2] [1,0] 


9.2.5.2.64 BLC START 
Description: BLC start register. 
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Pex [и [о | 2] » [и |» |» [а Гаје [и [по | пе [пет [пе 
Name [CCS 


Reserved BLC_START_Y 


[ [me юш m — e | 
[ СС fo [ano К ОИ 


9.2.5.2.65 BLC END 
Description: BLC end register. 


ЕІЕЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
Іші ањо 


Reserved BLC END Y 


ыш ш [s — se — — — —] 
[ [ms шо m ванна 


9.2.5.2.66 BLC TARGET 
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Description: BLC target register. 


[ooiss [Brote nes oon — [ БЕСТЕ; :: | 
ШІНЕЛЕЛЕЛЕЛЕДЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
па | тш ООО 


TARGET 3 TARGET 2 


TARGET 1 TARGET 0 


ШІ 
reel Tel PPP lll tal 


9.2.5.2.67 BLC_ MANUAL 
Description: BLC manual register. 


Pee [э [о | 2] 2 [7] » |» [з [з [з [= [по [19 [зв [т [в 
па | шш О 


MANUAL 3 MANUAL 2 


MANUAL 1 MANUAL 0 


r= 
Pe PPP PPP PPP PPP Pry 
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9.2.5.2.70 SCALING COEF TABLE 
The scaling coefficient fixed-point precision is 9-bit, range from [-2.0, 1.9921875] 
COEF table 1: 


Шта horizontal coeffient table: 8Х72 


Cm [s |» | [ow |» |» [5 [2 [м [2] » [e | v [6 


ОМА НСО 
L. EF 1[0][17:0] 


Cm [s |» | [: [v [w |» |» [5 [в [м [2] » [s | [6 


LUMA HCO 
Reserved EF 1[0][35:1 
8] 


Reset «|» | | | | | „| о | | [| - ER 
ея 
ЖАМ ож | | 


LUMA HCOEF 1[0][35:18] 


ве ОС СВ СО ИСО СО ОСЗ СО ОС ОС ОС ОС ОС ОС ОС ОС С 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


LUMA НСО 
Reserved EF 1[0][53:3 
6] 


Pee [sro [2 [2 [2r [2 [25 [2 [2 [2 [8 [по | » [ e | v [6] 


LUMA HCO 
Reserved EF 1[0][71:5 
4] 


о Ли 
ССС ЕЕ Е ВЕ ПА ЕСТ «ВЕ ЗЕ CE 
ЕСЛИ ВЕ ЕЛЕШЕ СЗ Е ERES ЕСА СЕ sani И 
Name Ая (| 


ОМА НСОЕЕ 1[0][71:54] 


ПЗ С С С С PPP |o ОС ОС ОС ОС ОС С С 


Chroma horizontal coefficient table: 8Х36 


0x0480 Chroma horizontal coefficient 1 [0] (Reset 0х0000 0000) CHROMA_HCOEF eu 


а аэ ә а ә Гаа Гаа еа Гә ә Гере 


СНВОМА_Н 
Reserved COEF_1[0][1 
7:0] 


cape ai e or eres ДЕС ЕП ПА 


| Мате | CHROMA HCOEF 1[0][17:0] 
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0x0484 Chroma horizontal coefficient 1 [0] (Reset 0х0000 0000) | CHROMA_HCOEF A 


 ЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕГІ 


СНВОМА_Н 
Reserved COEF 11013 
5:18 


CHROMA НСОЕЕ 1[0][35:18] 


 ШЕЛЕЛЕ ЕЕ ИЕЛЕ EORR RE CR EGER ER CSIRO CI 
 Nm| оные e Гм 


Vertical coefficient table: 132X8 


Lm [sro [= [2 [2r [29 [25 [ Гоз [22 [à [9 | s e | [1] 
r r Ia 


Reserved 


Reserved LUMA VCOEF 1[0] 


| Name | 
тт” аҚ д 
[Reset  Т/ЕБЕНЕНЕНЕНЕНЕНЕНЕН 


9.2.5.2.71 ВОТАТЕ PATH СЕС Registers 
Description: Rotate path control register 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 


Reserved 


Field Name R/W Reset Description 
Value 
а [mo [sem 


ROT UV 422 mode [4] RAN 110 1: uv 422 half word mode 
0: uv 420 mode 


ROT MODE [3:2] R/W 270 00:90 
01:270 
10:180 
11: horizontal mirror 
ROT FORMAT [1] R/W Tho 1:enable half word mode, 
0:enable byte mode, 
| 


ROT EB 5”. 1:enable rotate; 


9.2.5.2.72 ROTATE SRC WIDTH Registers 
Description: Rotate Source width size register. 
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Cm [и [о |» |» [и |» |» [вн [а [= [ж [ш [з [в [зт [те 


Reserved 


[eu [ю — ew 
ROTATE SRC SIZE X | [12:0] 1380 Width of rotate source 


9.2.5.2.73 ROTATE OFFSET START Registers 
Description: offset position of original iamge register; 


ШІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


Reserved ROT SRC OFFSET Y 


eo Fae i СЕНЕ Е ЕА 80 


ВОТ SRC OFFSET X 


R/W 


о а [Ro — [sm — [memes — — — — 


ROT SRC OFFSET Y | [25:13] R/W 1310 Start Y position in original 
image 

ROT. SRC OFFSET X | [12:0] 1380 Start X position in original 
image 


9.2.5.2.74 ROTATE IMG SIZE Registers 
Description: Source image size register; 
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СІН ІСТІ ТЕТІГІ | МЕ 
ШТЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
Ші as aa 


Reserved ROT IMG SIZE Y 


ROT IMG SIZE X 


[mes [n — [e — [me — 1 


Note: Image size must be multiple of 4 when 422 or 420 2-plane mode, and image size must be multiple of 
8 when 420 3-plane mode. 


Parameter explain : if in byte mode all parameter as same as C mode, but in half word mode, 
parameter with x direction need divide 2 


Address | Register Signal R/W Description 
Name Name 
0x0400 ОМА HCOE | Video шта | [17:0] | RW | 1810 | Video luma horizontal 
FF[0] 1 _ horizontal _ coefficient[17:0] 
0х0404 | Luma НСОЕ | 09010) [17:0] | ВАМ |18080 | Video luma horizontal 
FF[0] 2 coefficient[35:18] 
0x0408 LUMA HCOE [17:0] R/W | 18'hO | Video luma horizontal 
FF[0] 3 coefficient[53:36] 


0x040C LUMA_HCOE [17:0] | RW | 18'hO | Video luma horizontal 
FF[0] 4 — :54] 
0x0410 LUMA HCOE | Video luma | [17:0] R/W | 18'hO — luma horizontal 
FF[1] 1 . horizontal | coefficient[17:0] 
0х0414 |LUMA НСОЕ | COC [17:0] | ВАМ |1880 | Video luma horizontal 
FF[1] 2 coefficient[35:18] 
0x0418 LUMA HCOE [17:0] | RW | 18'hO | Video luma horizontal 
FF[1] 3 coefficient[53:36] 
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Address | Register Signal R/W Description 
Name Name 

0x041C LUMA_HCOE [17:0] | RW | 18h0 | Video luma horizontal 
FF[1] 4 coefficient[71:54] 


0x0420 LUMA HCOE | Video luma | [17:0] R/W | 18'hO | Video luma horizontal 
FF[2] 1 . horizontal | coefficient[17:0] 
0x0424 | LUMA НСОЕ | 2990121 [17:0] | ВАМ | 1850 | Video шта horizontal 
FF[2] 2 coefficient[35:18] 
0x0428 LUMA_HCOE [17:0] R/W | 18'hO | Video luma horizontal 
FF[2] 3 coefficient[53:36] 
0x042C LUMA_HCOE [17:0] | RW | 18h0 | Video luma horizontal 
FF[2] 4 Ns — 54] 


0x0470 VID LUMA H | Video luma | [17:0] R/W | 18'hO c—— luma horizontal 
COEFF[T] 1 . horizontal | coefficient[17:0] 

0x0474 | VID Luma H | 299017) [17:0] | RAW |1880 | Video luma horizontal 
COEFF[7] 2 coefficient[35:18] 


0x0478 VID LUMA H [17:0] R/W | 18'hO | Video luma horizontal 
COEFF[7] З coefficient[53:36] 

0x047C VID LUMA H [17:0] RAW | 18'hO | Video luma horizontal 
COEFF[7] 4 С 154] 


0х0480 VID СННОМА | Video chro | [17:0] | RAW | 18'hO | Video  — horizontal 
_HCOEFF_LO | ma horizont coefficient[17:0] 
[о] al coeff low 
[0] 
0x0484 VID CHROMA | Video chro [17:0] | RW | 18'hO | Video chroma horizontal 
JHCOEFF HI | та horizont coefficient[17:0] 
GH[O0] al coeff hig 
h[0] 


0x0488 VID CHROMA | Video chro [17:0] | RW | 18'hO | Video Chroma horizontal 
J HCOEFF LO | ma horizont coefficient[17:0] 
W[1] al coeff low 
[7] 
0х048С VID CHROMA | Video chro [17:0] | RW | 18'hO | Video chroma horizontal 
_НСОЕҒЕ HI | та horizont coefficient[17:0] 
GH[1] al coeff hig 
h[7] 
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Address | Register Signal R/W Description 
Name Name 


0x04B8 VID CHROMA | Video chro [17:0] | RW | 18'hO | Video Chroma horizontal 
 HCOEFF LO | ma horizont coefficient[17:0] 
WIT] al coeff low 
0х04ВС | VID CHROMA | Video chro [17:0] | RW | 1870 | Video chroma horizontal 
 HCOEFF HI | ma horizont coefficient[17:0] 
GH[7] al coeff hig 
h 


0х04Ғ0 VID LUMA V | Video luma RAN | 9'hO Video luma Vertical 
COEFF[0] . vertical co coefficient[8:0] 
eff[0] 
era] [- Reed — 
0х04Ғ4 VID LUMA V | Video luma RAN | 9'hO Video luma Vertical 
COEFF[1] _vertical_co coefficient[8:0] 


[wee [эзы [с [еее — 
EE] Г) EN 

— j= j] 
a НЕ 


0x06FC VID LUMA V | Video luma | Video luma Vertical 
COEFF[131] _vertical_co coefficient[8:0] 
eff[131] 


0x08F0 VID CHROMA | Video chro : Video chroma Vertical 
. VCOEFF[0] ma vertical _ coefficient[8:0] 
coeff[0] 


[wee Jora [= Wem — 


0x08F4 VID CHROMA | Video chro RAN | 9'hO Video chroma Vertical 
VCOEFF [1] ma vertical | coefficient[8:0] 


wes [зы [= [ne  .  ] 
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Address | Register Signal R/W Description 
Name Name 


OxOAFC | VID CHROMA | Video chro RAN | 9'hO Video chroma Vertical 
B ma vertical _ coefficient[8:0] 
coeff [131] 


[wwe [pra] [= seme —  - 


COEF table 2: 


Address | Register Signal R/W Description 
Name Name 


0x1400 LUMA HCOE | Video luma | [17:0] R/W | 18'hO | Video luma horizontal 
FF[0] 1 . horizontal _ coefficient[17:0] 


FF[0] 2 coefficient[35:18] 
FF[0] 3 а 
FF[0] 4 coefficient[7 1:54] 
— a eL — 
FF[1] 1 . horizontal | coefficient[17:0] 
FF[1] 2 coefficient[35:18] 
FF[1] 3 ышы 
FF[1] 4 coefficient[71:54] 
e Les 
FF[2] 1 . horizontal _ coefficient[17:0] 
FF[2] 2 coefficient[35:18] 
FF[2] 3 А 
coefficient[71:54] 
л - 
ee ee 


ШИШ  — LUMA H EM luma uM uw uM mM luma horizontal 
COEFF[7] 1 . horizontal | coefficient[17:0] 
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Address | Register Signal R/W Description 
Name Name 
0х1474 | VID LUMA Н | Coeff[7] [17:0] | RW | 1810 | Video luma horizontal 
COEFF[7] 2 coefficient[35:18] 
0x1478 VID LUMA H [17:0] R/W | 18'hO | Video luma horizontal 
COEFF[7] З coefficient[53:36] 
0x147C VID LUMA H [17:0] | RW | 1810 | Video luma horizontal 
COEFF[7] 4 oe 54] 


0x1480 VID CHROMA — uM = = Video —M n: horizontal 
. HCOEFF LO | ma horizont coefficient[17:0] 
М/О] al coeff low 
[0] 
0x1484 VID CHROMA | Video chro | [17:0] | RAW | 18'hO | Video chroma horizontal 
JHCOEFF HI | та horizont coefficient[17:0] 
GH[O0] al coeff hig 
h[0] 


0x1488 VID CHROMA | Video chro | [17:0] | RW | 18180 | Video Chroma horizontal 
J HCOEFF LO | ma horizont coefficient[17:0] 
W[1] al coeff low 
[7] 
0x148C | VID CHROMA | Video chro | [17:0] | RW | 18'hO | Video chroma horizontal 
_НСОЕҒЕ HI | та horizont coefficient[17:0] 
al coeff hig 


VID CHROMA | Video chro | [17:0] | RW | 18'hO | Video Chroma horizontal 
JHCOEFF LO | та horizont coefficient[17:0] 
WIT] al coeff low 
0х14ВС | VID CHROMA | Video chro | [17:0] | RAW | 18'hO | Video chroma horizontal 
—«HCOEFF HI | ma horizont coefficient[17:0] 
GH[7] al coeff hig 
h 


0х14Ғ0 VID LUMA V | Video luma RAN | 9'hO Video luma Vertical 
COEFF[0] . vertical co coefficient[8:0] 
eff[0] 


(wee Е [= [мее — 


Ox14F4 VID LUMA V | Video luma R/W | 980 Video luma Vertical 
COEFF[1] _vertical_co coefficient[8:0] 
eff[1] 
V0.2 
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Address | Register Signal R/W Description 
Name Name 


| | Reserved fists) | |- [Reseved O 


Video luma Vertical 
COEFF[131] . vertical co coefficient[8:0] 
eff[131] 


вена [pra] [= seme — | 
г j PT М | 


0x18F0 VID CHROMA | Video chro R/W | 9'hO Video chroma Vertical 
_VCOEFF[0] ma_vertical_ coefficient[8:0] 
coeff[0] 


[wee Е [= | Resened — 


0x18F4 VID CHROMA | Video chro RAN | 9'hO Video chroma Vertical 
. VCOEFF [1] ma vertical _ coefficient[8:0] 
coeff [1] 


NE _ l1 MJ | 
NEN 
ШЕШЕ 


Ox1AFC Video chroma Vertical 
ma vertical _ coefficient[8:0] 
coeff [131] 
зла | [- Rem — | 


9.2.6 Application Notes 


9.2.6.1 Camera capture path 
Software operation suggestion: 
YUV data format capture: 


a. Configure sensor via І2С, 

b. Enable DCAM module, and clear interrupt and set relative interrupt mask. 

c. Configure DCAM global control register and AHB master register. Include DCAM_CFG, 
CAM CONTROL. And if enable a path, need configure CAM SRC. SIZE, AHB frame address 
register and CAM DST SIZE if enable scaling for the path which you chose. 

d. If enable scale&trimming in YUV capture mode. Scaling coefficient table 1 or table2 is needed. 
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e. Filled in relative cap registers. Set shadow register, force copy at first time, and then auto copy is 
suggested. 

f. Setcap eb to start capture. 

g. Wait CAM TX DONE interrupt. 


Note : if enable capture slice mode (only support in camera path2). Need set CAM2 SLICE MODE - 10, 
and set САМ2 SLICE О VCNT TARGET(AII shadowed by CAM1 AUTO COPY, CAM1 FRC COPY). 
And then, wait for PATH2 SLICE DONE. And read PATH2 SLICE O VONT for output line number. 
Data store method: 


RAW/JPEG capture data Camera path 0: 


Frm addr 0 


В0,В1,В2,В3 
В4,В5,В6,В7 


АНВ 
master 


Sensor 


Camera path1: 


Frm addr 1 
Ү0,Ү1,Ү2,Ү3 
Y4,Y5,Y5,Y7 


Sensor AHB 
master 


U0,V0,U1,V1 
U2,V2,U3,V3 


Camera path 2: 


Frm addr 4 


Ү0,Ү1,Ү2,Ү3 
Y4,Y5,Y5,Y7 


Sensor AHB 
master 


U0,V0,U1,V1 
U2,V2,U3,V3 
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9.2.6.2 


Image resizing path 


Software operation suggestion: 
Normal mode: 


a. Enable DCAM module and clear interrupt and set relative interrupt mask. 

b. Configure DCAM global control register. Include DCAM CFG, CAM CFG, CAM SRC SIZE, 
CAM DST SIZE and AHB frame address registers, 

с. If enable scaling module. Fill in scaling coefficient table 1 or table 2. Shadow register, auto copy is 
suggested. 

d. Setreview start. 

e. Wait CAM TX DONE interrupt. 


Slice mode operation: 


Enable DCAM CLK and clear interrupt and set relative interrupt mask. 

Configure DCAM global control register. Include DCAM CFG,CAM CFG, CAM SRC SIZE, 
CAM DES SIZE and AHB frame address registers 

Fill in scaling coefficient table 1 or table 2. Shadow register, auto copy is suggested. 

Fill in SLICE I VONT to set how many RAW RGB line send out from camera path 0. 

Enable slice mode and Fill in REV SLICE I VONT. The standard vertical number 64,128 апа 
256 is suggested. 

Wait RAW SLICE DONE interrupt, and check SLICE О VONT to get how many RAW data 
output in MIPI RAW RGB capture. 

Wait SLICE TX DONE interrupt, And check AHBM STS ,make sure it is IDLE; 


So, one slice mode review process completed. Read REV SLICE O VONT can get the total line 


h. 
i. 
j. 
k. 


|. 
Caution: 


numbers hardware have send out. 

After VSP operation, begin the new slice mode review. 

Repeat step e, f, g. until the left vertical line is less than standard vertical number. 
Fill in the left line number to SLIC VCNT INPUT. And set LAST VER SLICE to 1. 
Start review. 

Wait CAM TX DONE; 


The trim. start y must бе 0, if current slice is not first slice block. And if output width larger than 


2048 in cam path1 or output width larger than 4096 in cam path2, Dcam can't support slice mode. 


Data store method: 
Normal review mode: 
Input data: YUV422/YUV420; 
output data: YUV422/YUV420; 


V0.2 
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Frm_addr 7 Frm addr 1(4) 
YO, Y1,Y2,Y3 SCALER YO, Y1,Y2,Y3 
YA, Y5.Y5, YT YA, YS. Y5. YT 


UOVO ULVI AXI master 


U2,V2,U3,V3 


U0,V0,U1,V1 
U2,V2,U3,V3 


Figure 9-15 data store scheme of review mode(a) 


Input data: YUV420(3 Frame) ; 
output data YUV. (with Scaling enable) 
In YUV 3 frame, the input horizontal size must be multiple of 8. 


Frm_addr_7 Frm_addr_4 
ТҮГҮ SCALER VENTE 
a еј Y4,Y5,Y5,Y7 


Frm, addr [8 
U0,U1,U2,U3 


... AXI master Frm|addr 5 
Frm addr |9 U0.V0.U1,V1 


V0,V1,V2,V3 U2,V2,U3,V3 
V4,V5,V6,V7 


Figure 9-16 data store scheme of review mode(b) 


Input data: YUV420(3 Frame) ; 
output data YUV. (with Scaling bypass). 
In YUV 3 frame, the input horizontal size must be multiple of 8. 


9.2.6.3 Rotation path 
Software operation suggestion: 
a. Set ROTATE_SRC_WIDTH, ROTATE_OFFSET_START, ROTATE_IMG_SIZE. If YUV 2 plane mode, 


b. ROTATE PATH СҒС:У is byte mode, UV is half word mode, and if YUV 422 2 plane mode, 
ROT UV 422 mode is needed to set to 1. 


с. Start rotate. 
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d. If Y ROT. DONE, change frame address 10 to UV. And start rotate again. Until Y UV finish. 


Frm addr 10 Frm addr 11 


YO, Y1, Y2, УЗ YO, Y1, Y2, Y3 
Ү4, Y5, Ү5, ҮТ Y4, Y5, Y5, ҮТ 


UO, VO, U1, V1 J UO, VO, U1, V1 


U2, V2, U3, УЗ U2, V2, U3, V3 
6 AXI master 207 
UO, U1, U2, U3 UO, U1, U2, U3 


U4, U5, U6, U7 U4, U5, U6, U7 


VO, V1, V2, ҮЗ VO, V1, V2, УЗ 
V4, V5, V6, V7 V4, V5, V6, V7 


9.2.6.4 Dcam Shadow Registers 


Field Name R/W Reset Description 
Value 

CAM2 COEF AUTO COPY [17] RAN 1'h0 1:enable auto copy of camera 
path 2 coef 

CAM2 COEF FRC COPY [16] WO Tho Write 1 to generate force copy 
pulse of camera path 2 coef 

CAM1_COEF_ AUTO_COPY [15] R/W ТО 1:enable auto copy of camera 
path 1 coef 

CAM1 COEF FRC COPY [14] WO 1'h0 Write 1 to generate force copy 
pulse of camera path 1 coef 

САМ2_АЧТО_СОРУ [13] RAN 1'h0 1:enable auto copy of camera 
path 2 

САМ2 ЕНС COPY [12] М/О 1'h0 Write 1 to generate force copy 
pulse of camera path 2 

CAM1 AUTO COPY [11] RAN ТО 1:enable auto copy of camera 
path 1 

CAM1 FRC COPY [10] WO 1'h0 Write 1 to generate force copy 
pulse of camera path 1 

САМО_АЧТО_СОРУ === 1:enable auto сору of camera 
path 0 


| САР AUTO COPY — | AUTO COPY | [tenabeauocopy | | гепабје auto copy — ащо сору 


CAP FRC COPY eme ш е 1 Write 1 to generate force copy 
pulse 


Sensor configuration shadow 
Shadow with capture force copy and auto copy 


CAP. CCIR. START, CAP. CCIR. END, CAP. CCIR IMG. БЕСІ, МІРІ CAP. START, МІРІ. CAP. END, МІРІ САР IMG РЕСІ, camera 
pathO enable, BLC configuration 
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Shadow with capture force copy and cam path 0 auto copy 
ҒЕМ. ADDR 0, CAM РАТНО СЕС 


Path configuration shadow 

Shadow with camera path 1 force copy and auto copy 

САМ PATH1 CFG, CAM РАТН1 SRC SIZE, САМ РАТН1 DES SIZE, САМ РАТН1 TRIM START, САМ РАТН1 TRIM SIZE 
Shadow with camera path 1 force copy and auto copy and review start 

FRM_ADDR_1, FRM ADDR 2, FRM ADDR 3 

Shadow with camera path 2 force copy and auto copy 

САМ РАТН2 CFG, CAM РАТН2 SRC SIZE, САМ РАТН2 DES SIZE, САМ РАТН2 TRIM START, САМ РАТН2 TRIM SIZE 
Shadow with camera path 2 force copy and auto copy and review start 

FRM_ADDR_4, FRM ADDR 5, ҒАМ. ADDR 6 

Shadow with path 1 start flag 

Camera path 1 enable 

Shadow with path 2 start flag 

Camera path 2 enable 

Shadow with camera path 1 scaler coefficient force copy and auto copy 


Camera path 1 scaler coefficient 


Shadow with camera path 2 scaler coefficient force copy and auto copy 
Camera path 2 scaler coefficient 


= Pee ЈА ЕЕ ЕНДЕР ИЕ IES Ted Tal 
force copy Г | || 

ahb configuration f confi guration | у 
internal configuration f X Shadowed confi guration | š 


un БЕШ ИЕШЕ ДЕНЕ C Р ЕЦ ЕЕЕ | 
ашо сору || 
іх допе 

ahb configuration f configuration || 


internal configuration К || Shadowed conti guration 
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9.3 GSP 
9.3.1 Overview 
GSP is Graphic Signal Processing. 
9.3.2 Features 
Feature list: 
€ Support 2 mode of 2 layer alpha blending and color key.(layer1 is bottom layer,layer2 is uppermost 
layer), 
€ Support image and OSDs blending; OSDs blending; 
e Support clipping; 
e Support 90,180 and 270 degree rotation, flip horizontal and flip vertical in each layer. 
e Supportlayer1 scaling from 1/4-4, and in fetch phase, implement 1/2, 1/4 down sample before 
scaling. No support scale up and down in different direction synchronously 
e Support alpha scaling. 
e Support BitBlt 
€ Support command queue mode for BitBlt (only for layer2 ) 
€ Support dithering RGB888 to RGB565; 
€ Support endian configures. 
€ Support under input mode in each layer: 
3-plane: YUV420; 
2-plane: YUV 422, YUV420, ARGB565, 
1-plane: ARGB888, RGB888, RGB565, 8BPP, YUV400. 
€ Support under output mode : 
3-plane: YUV420, 
2-plane: YUV422, YUV420, ARGB565; 
1-plane: ARGB888, RGB888(compressed/normal), RGB565; 
Format Code Data Mapping(big endian) 


YUV422 | 0000 


Y | [7:0] | UV | [15:8] | [7:0] 
YO UO | Vo 
Y1 u2 | v2 
Y2 04 (№4 
Y7 014 | V14 


The ОМ data is half of the Y data in horizontal. 
Data address should be half-word aligned, (include 2 pixels) 


YUV420 | 0001 


(NV12) Y |70] | UV J [15:8] | [7:0] 
YO 00 VO 
Y1 U2 U2 
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Y2 04 V4 
Y7 U14 | v14 
The U/V data is half of the Y data in horizontal and vertical. 
Data address should be half-word aligned,(include 2 pixels) 
YUV420 0010 1-plane: 
(YV12) [31:24] [23:16] [15:8] [7:0] 
ҮЗ Y2 Y1 YO 
Y7 Y6 Y5 YA 
2-plane: 
[23:16] [15:8] [7:0] 
[31:24] 
U3 U2 U1 00 
07 U6 U5 U4 
3-plane: 
[31:24] [23:16] [15:8] [7:0] 
V3 V2 V1 мо 
V7 V6 V5 V4 
The UN data is half of the Y data in horizontal and vertical. 
Data address should be half-word aligned, (include 2 pixels) 
YUV400 0011 1-plane: 
[31:24] [23:16] [15:8] [7:0] 
Y3 Y2 Y1 YO 
Y7 Y6 Y5 Y4 
No U/V source data in this format, use constant 0x80 to replace U/V 
Data address should be half-word aligned, size should be 2xpixels 
ARGB565 | 0100 1-р!апе: 
[31:27] [26:21] [20:16] [15:11] [10:5] [4:0] 
В1 G1 B1 RO GO BO 
R3 G3 B3 R2 G2 B2 
2-plane: 
[31:24] [23:16] [15:8] [7:0] 
A3 A2 Al AO 
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Ax is pixel alpha, Px={Ax,Rx,Gx,Bx}. 
RGB565 to RGB888: R/B[4:0] -> {R/B[4:0],R/B[4:2]},G[5:0]->{G[5:0],G[5:4]} 


RGB888 |0101 
[31:24] [23:16] [15:8] [7:0] 
Reserved RO GO BO 
Reserved R1 G1 B1 
ARGB888 | 0110 
[31:24] [23:16] [15:8] [7:0] 
АО RO GO BO 
A1 R1 G1 B1 
RGB565 |0111 
[31:27] [26:21] [20:16] [15:11] [10:5] [4:0] 
R1 G1 B1 RO GO BO 
R3 G3 B3 R2 G2 B2 
8BPP 1000 
[31:24] [23:16] [15:8] [7:0] 
G3 G2 G1 GO 
Gx is pixel grey. 
All input/output data support 4 endian mode(32bit) 
endian [31:24] [23:16] [15:8] [7:0] 
mode Byte3 Byte2 Byte1 Byte0 
00 Byte3 Byte2 Byte1 Byte0 
01 Byte0 Byte1 Byte2 Byte3 
10 Byte2 Byte3 Byte0 Byte1 
11 Byte1 Byte0 Byte3 Byte2 
All input/output data support 1 endian mode(64bit) 
endian [63:32] [31:0] 
mode Byte7-4 Byte3-0 
0 Byte7-4 Byte3-0 
1 Byte3-0 Byte7-4 
RGB565 configure 
rgb565 mode 
000 RGB 
001 RBG 
010 GRB 
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011 GBR 
100 BGR 
101 BRG 


ARGB 888 configure 
ARGB888 mode 

0 ARGB 
1 RGBA 
UV configure(2-plane) 


ARGB888 mode 
0 UV 
1 VU 


9.3.3 
9.3.4 
9.3.4.1 


9.3.4.2 
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Table 9-1 source/destination data formats 


Signal Description 
Function Descripiton 
Structure Overview 


Color Space Conversion 


Input Color Space Conversion 
а. ARGB888->PMARGB888 


(A,R,G,B) ->((А).(АН),(Аб),(АВ)) 
b. ARGB888->PMARGB888 with block alpha 
(A, R,G,B) -»(block alpha*A, block alpha*A*R, block alpha*A*G, block alpha*A*B) 
c. PMARGB888-> РМАНСВ888 with block alpha 
(A,R,G,B) -»((A* block alpha),( block alpha *R),( block alpha *G),( block alpha*B)) 
d. RGB565-- PMARGB888 with block alpha 
if (RGB565 == color key PMARGB888 = 0x0; 
else 
Alpha = block alpha; 
If (1 == block alpha) PMARGB888 = (1, R,G,B); 
else PMARGB888 = (block alpha, block alpha*R, block alpha*G, block alpha*B); 
e. RGB565-- ARGB888 with block alpha 
if(RGB565 == color key ARGB888 = 0x0; 
else ААСВ888 = (block alpha, R, С, В }; 


assign R[7:0] = {А [4:0], R[4:2]): 


This document contains information оп a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | SC7731G/SC8731G Device Specification 


assign G[7:0] = {G[5:0],R[5:4]}; 
assign B[7:0] = {B[4:0],B[4:2]}; 

f. YUV-> ARGB888 
-  YUV422(YUV420) їо YUV444 


As above formula, input/output data is YUV444.In YUV422, duplication sequence is from left to 
right in horizontal direction. In YUV420, duplication sequence is from left to right in horizontal direction, 
up to down in vertical direction. Relationship between YUV444 and YUV422 (YUV420) as follows: 


YUV422 YUV444 
^N EE eee ВЕНЕ ЕГ 
vee CE 
ines R R ` U Еее 
85-8544 асатыны 
| | T Т ЕЯ | | | | : d ach, № Ж | 


Figure 9-17 Relationship between YUV422 апа YUV444 


YUV420 YUV444 


line1 = 


| | | 
line2 | | | 
1 1 І 
| | | 


line3 Б 


line4 


: Original UV Pixel : Duplicated UV Pixel 


Figure 9-18 Relationship between YUV420 and YUV444 


- YUV400 to YUV444 
Use constant value,(0x80),to replace the UV. 
- _ YUV444 to RGB 
GSP core only support RGB/ARGB888 data formats. The conversion formula as below show: 


| 359 | 
gi Y —180 
Е - 2 = = u|+| 136 
V — 227 
г“ о 
256 
2. Input Color Space Conversion 
a. RGB(ARGB888/PMARGB888) to YUV 
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Convert RGB888 to YUV444. The conversion formula as below shows: 
77 150 29 


Y 256 256 256 |R 0 
43 85 128 


| 256 256 256 
У] | 128 107 _21|8В] [128 


256 256 256 


b. RGB(ARGB888/PMARGB888) to RGB565 
As 2.3.3 below description. directly truncate is : 
rgo565={r[7:3],g[7:2],b[7:3]}; 


Dithering 
When converse RGB888 to RGB565, using dithering. 


Dither Matrix T 


| 


Ri Comparator R 


Dither Matrix T ў 
RGB565 


» SI p> Comparator 


RGB888 


Dither Matrix T 


LBi ж Comparator B 


Figure 9-19 Dithering data flow 


Dithering data flow is show as Figure 


1. Rdithering 
Ri[7:0] is converted to Ro[4:0] using dither matrix T (4x4 matrix) as follows: 
040 5 
6273 
1514 
8362 


Ri[7:0] is separated to two parts. The first part is the higher five bits Ri[7:3] and the second part is the 
lower three bits Ri[2:0]. The lower three bits Ri[2:0] is compared with the corresponding element in the 
threshold matrix. If Ri[2:0] is bigger than the corresponding element, the Ri[7:3] add 1. Otherwise, Ri[7:3] 
remains its initial value. The output result Ro[4:0] is equal with Ri[7:3]. The next pixel in same row does the 
same processing. In the row direction of image pixel array, 


Column exchange should be done after every four pixel processed. Also namely, the first column move to 
the fourth column, the rest three columns move forward one by one in огде (1->4,2->1,3->2,4->3). After 
finish four times column exchange, reverse the present threshold matrix, then do the column exchange 
continually. In the column direction of image pixel array, row exchange should be done after every four 
pixel line processed. After finish four times row exchange, reverse the present threshold matrix, then do 
the row exchange continually. The method is same as column exchange described above. 
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9.3.4.4 


4| 0 4050 0/6/1/8 1/ 8/0 
217 21 71818 4|2|5|3 alel g 
5 |1 5111411 0171116 116 о 
3|6 ale lele 5|3|4|2 Al E23 а 
217 2736 4|2|5|3 S| <i |) 2 
alla БИШИ И E] 0|7|1|6 1|6|0 
3|6 © [e Te Ig 5:3|4|2 41215 
4|0 42 ПОЛ БИ © 0|6 8 ео 
па |10 1/4 5 07 6 
| 3 | 6 | 6 | 2 3 Si 2 
СКД 0|5 4 0|6 8 
2|7 7/3 2 4|2 9 
3 21862 3 3 2/5 
4 5|0|0|5 4 6 8|0 
2 3 | 6 Б 2 2 314 
5 411114 5 7 610 
016/1/8/|6|1|8|0 |1] 8 6 0о|4|0|5 4 5 | 0 
4|2|5|3|2|5|314/|5 |3 2 6|2|7|3]2 3 6 
01716 7116 о MEE 7. 115111415 4 |1 
5|3|4|2131|4 2 5 |4 |2 © 8|3|6|2 3 2/8 
41215 |з [215 3 4 612171312 52 Ес 
071671600 1|5|1|4|5 4 |1 
5131412341215 8 3 6 2 {3 в |73 
о [6 |1 [в |6 |1 |8 0 0|4|0|5/|4 510 


Figure 9-20 matrix T change 


G dithering 
Gi[7:0] is converted to Go[5:0] using dither matrix T (2x2 matrix) as follows: 


Ва 


Gi[7:0] is separated to two parts. The first part is the higher five bits Gi[7:2] and the second part is the 
lower three bits Gi[1:0]. The lower three bits Gi[1:0] is compared with the corresponding element in the 
threshold matrix. If Gi[1:0] is bigger than the corresponding element, the Gi[7:2] add 1. Otherwise, 
Gi[7:2] remains its initial value. The output result Go[5:0] is equal with Gi[7:2]. Matrix change same as 
R. 


B dithering 
The method is same аз В dithering described above. 


Blending & Color Key 
Support image and OSD alpha blending and color key. 
Color key: when pixel value is equal to color-key value, the alpha of this pixel will become zero. 
If (pixel data == color key) 
Alpha = 8`ПО;АСВ = 25'h0; 
else Alpha = block alpha* pixel alpha; 


2 layers blending: 
Support 2 layer blending: have 4 blending likelihood. 
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А alpha Blending 
A1 
о > 31 
ауег1(050) А0 А 
Bottom ауегО(їтаде) 


blending sequence 


Figure 9-21 Blending Architecture Diagram 


In Figure5, A1, А0 is alpha value of (layer1-0), B1 is blending image of (layer0->layer1). 
а. Тор layer:ARGB888; Bottom layer: PHARGBS888; Out type: PHARGBS888 
Top layer: (A1,R1,G1,B1) ->((A1),(A1R1),(A1G1),(A1B1) ) ; block alphat; 
Bottom layer: (А0, RO, GO, ВО); block аірһа0 
- top: 
A пеу/1 = A1 *block alphat; 
(A1,R1,G1,B1) ->(A_new1,(A_new1*R1),(A_new1*G1),(A_new1*B1)) 
- Bottom: 
А пем/0 = AO *block_alpha0; 
(A0,R0,G0,B0) ->(А пем/0,( block_alpha0*RO),( block alpha0*GO),( block alpha0*BO)) 
- Ош: 
ALPHA = А_пемо + A new1 - A new0*A пеу/і; 
В = (1-А new1)* block alpha0*RO + A new1*R1; 
С = (1-A_new1)* block alpha0*GO + A_new1*G1; 
В = (1-A new1)* block alpha0*BO + A new1*B1; 
Note: if Alpha == 1 or 0; the calculation should be special; 


b. Top layer:ARGB888; Bottom layer: ARGB888; Out type: РМАНСВ888 
Top layer: (A1,R1,G1,B1); block арпа1; 
Bottom layer: (A0, RO, GO, BO); block alphao ; 
- Top: 
А_пемл = A1 *block_alpha1; 
(A1,R1,G1,B1) ->(A_new1,(A_new1*R1),(A_new1*G1),(A_new1*B1)) 
- Bottom: 
A_new0 = AO *block_alpha0; 
(A0,R0,G0,B0) ->(A_new0,(A_new0*R0),(A_new0*GO),(A_new0*BO)) 
- Out: 
ALPHA = A_new0 + А_пемл - A new0*A newl1; 
В = (1-A_new1)*A_new0*RO + A new1*H1; 
С = (1-A_new1)*A_new0*GO + A new1*G1; 
В = (1-A new1)*A new0*BO + A_new1*B1; 
Note: if Alpha == 1ог 0; the calculation should be special; 


с. Top layer: PMARGB888; Bottom layer: ARGB888(OSD); Out type: РМАНОВ888 
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Top layer: (A1,R1,G1,B1); block арпа1; 

Bottom layer: (A0, RO, GO, BO); block_alphao ; 
- Top: 

А пеу/1 = A1 *block alphat; 

(A1,R1,G1,B1) ->(A_new1, block alpha1*R1, block alpha1*G1, block alpha1*B1) 
- Bottom: 

block alphaO0; 

A_new0 = AO *block alphaO0; 

(A0,R0,G0,B0) ->( A пем/0,(А new0*RO),(A new0*GO),(A пеу/0“В0)) 
- Ош: 

ALPHA = A_new0 + A new1- A new1* А newO ; 

В = (1-A new1)*A newO*RO + block alpha1*R1; 

С = (1-A new1)*A new0*GO + block alpha1*G1; 

В = (1-A new1)*A пем0“В0 + block alpha1*B1; 
Note: if Alpha == 1 or 0; the calculation should be special; 


d. Top layer: PMARGB888; Bottom layer: PMARGB888; Out type: PHARGB888 
Top layer: (A1,R1,G1,B1); block alphat; 
Bottom layer: (A0, RO, GO, BO); block alpha0; 
- Top: 
A пеу/1 = A1 *block alphat; 
(A1,R1,G1,B1) ->(A_new1,block_alpha1*R1,block_alpha1*G1,block_alpha1*B1) 
- Bottom 
block_alpha0; 
A_new0 = AO *block alphaO0; 
(A0,R0,G0,B0) ->(A_new0,block_alpha0*RO,block_alpha0*GO,block_alphaO*BO) 
- Ош: 
ALPHA = A_new0 + A_new1- A_new1* А пем0; 
В = (1-А new1)* block alpha0*RO + block_alpha1*R1; 
С = (1-A_new1)* block alphaO *GO + block alpha1*G1; 
В = (1-A_new1)* block_alphaO "ВО + block alpha1*B1; 
Note: if Alpha == 1 or 0; the calculation should be special; 


9.3.4.5 Clipping 


Support clipping of image and OSD. In fetch data phase, GSP trim specified data part from original 
image. 
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Layer. pitch 
< р 


> 


Layer clip start 


bom 4 Layer clip width $ 


ВО | ВІ | B2 


Layer clip heigth 


Original image 


Bn: block number for process 


Figure 9-22 Clipping Architecture Diagram 


9.3.4.6 Rotation 


Support 90° ,180° апа 270 ° rotation and mirror in each layer. The image and OSD data stored in 


memory is linear in 0 degree rotation. Block is process unit in GSP. 


m g 
| 


180° 270° 


0°+mirror 90°+mirror 180°+mirror 


Rotation : left (anti-clockwise) 
Mirror axis : horizontal line 


270°+mirror 


Figure 9-23 Rotation Diagram 


In fetch stage, fetch sequence should be block by block linearly, as arrow diagram showed in figure 


(7.a.1~7.h.1), and in each block, pixel fetch sequence should be same as stored sequence as arrow 
diagram showed in figure (7.a.2~7.h.2) whatever degree rotation is used. 


In buffering stage, pixel buffering sequence should be row by row after rotated or mirrored in a block 
as arrow diagram showed in figure (7.a.3~7.h.3). 
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— In Bn-1 
BO | BI B2 ° • 5---HBu2 (Вп-1 
— Lesa — m = 
See = 1 | pO pl p2_- pis ! [po pl p2_- pis 
Bn | Bndl| Вино) © © • | Bono |B2n-l ст „ Жа 
2 — >» —< ВРЕ 
р16 р31 р16 р31 
B2n | B2n+1 | B2n+2| © e • B3n-2 |В3п-1 
n 16 = 1 E 
. . р240 р255 р240 р255 
. А . 
. ë . 


а.1: block fetch sequence in GSP 
(0 degree rot) 


a.2: pixel fetch sequence 


(0 degree rot) 


a: 0 degree rotation 


а.3: pixel buffer sequence 


(o degree rot) 


== > 
Bn-2 | B2n-2 | B3n-2 

. . . 

. . . ы s 

° * . 


В2 Bn+2 | B2n+2 


ВІ | Bn+l |В2п+1 


BO Bn B2n 


N 
| 


16 | === > 
р240 р255 


\0.2 


b.1: block fetch sequence іп GSP 
(90 degree rot) 


Spreadtrum Communications, Inc., Confidential and Proprietary 


b.2: pixel fetch sequence 


( 0 degree rot ) 


b:90 degree rotation 
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In Bn-1 
15Àp31 ` — Ap255 
` 
p14 |р30 \ | p2s4 
\ А 
\ \ 
\ x 
р0 \ р16 \ р240 
1 Ж 16 


b.3: pixel buffer sequence 


(90 degree rot) 
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. v ` 
. % In Bn-1 
. 
. è ^ 
16 p0p p2 pis 119% 210240 
»- a 2 Eg 
$ eie | вале | 1 15 a 
B3n-1| B3n-2 hor | B2n+2 -B2n*l | B2n Te p31 
do IE --»- 15 ері 
вала | B2n2| © ° © | ga-BsH | Bn 2 EN D 
2---- 1 = га 
HEELS p- p240 p255 16 |518 Р2 pi рб 
Bn-]| Bn2 uii B2 ВІ BO 
c.1: block fetch sequence in GSP с.2: pixel fetch sequence с.3: pixel buffer sequence 
(180 degree rot) (0 degree rot) (180 degree rot) 
c: 180 degree rotation 
= 
ооо B2n L-Bn во 
— => 
Воле | Ван | BI 
— = 
В2п+2 Bn+2| B2 In Bn-1 
16 | = 
р0`р1-р2  pl5 
. . • ET 
15|—— > 240/ 16 | ро 
LE ° ° ° pl6 р31 У у Б |Б 
š . Е p241 РИ pl 
2 m u 2 2 
Sok E | 
1 оя 
B3n-2 | В2п-2 | Bn-2 р240 р255 р255 p31 'р15 
1 2 15 16 
... 
B3n-1| В2п-1| Bn-1 
4.1: block fetch sequence in GSP d.2: pixel fetch sequence d.3: pixel buffer sequence 
(270 degree rot) (0 degree rot) (270 degree rot) 
d:270 degree rotation 
5 . . In Bn-1 
. е Ы 
К 16 [ве | 1 eA 
. = pO pl p2 р15 p240 ---р255 
S И 
15 > 
pl6 РЗ1 
B2n | B2n+1 | B2n+2| B3n-2 |B3n-] 
. ° ° 15 |516» 
ru а р Е 
B Вп+1| Bmi2| |.------ | B2n2 |В2п-] 1 P Ts 5 
2 sie! n е .. р240 р255 pO pl p2 р15 
=== » 
во В1 B2 Вп-2 |Вп-1 
eee 
e.1: block fetch sequence in GSP e.2: pixel fetch sequence e.3: pixel buffer sequence 
(0 degree rot + mirror) (0 degree rot) (0 degree rot + mirror) 
e: 0 degree rotation + mirror (mirror axis : horizontal line) 
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„> 
во | Bn | B2n-+-*"* ° 
== > 
Bl |Bn«l |B2n+1 
B2 | Bn+2 | B2n+2 
. қ . 
... 
. . . 
. . . 
Bn-2 | B2n-2 | B3n-2 
... 
Вп-1 |B2n-1 |В3п-1 
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f.1: block fetch sequence in GSP 


(90 degree rot+ mirror) 


f.2: pixel fetch sequence 


(0 degree rot ) 


In Bn-1 
РО pl p2-~ р15 
2 |= 0 |pló  \ |p240 
pl6 p31 ђ \ 
X \ 
\ \ 
\ 
р14 | p30 \ | p254 
15 КЕ \ 
16 == pl5Tp31 p255 
p240 p255 1 2 15 16 


43: pixel buffer sequence 


(90 degree rot+ mirror) 


f: 90 degree rotation + mirror (mirror axis : horizontal line) 


= In Bn-1 
Bnrl Bn-2 | ° ° . B2--|--B1 BO 
— s > 1 po pl 0205 1 р pl po 
В2п-1 B2n-2 ооо Вп+2 |Вп+1 Вп 4 25 2 ats 
2— p = — 3 
pl6 р31 p3l р16 
B3n-l| B3n-2 eee В2п+2 | В2п+1 | B2n 15 í 15 _ 
. • Б 16 em 16 m 
: P p240 p255 p255 p240 
. 
. . ы 
5.1: block fetch sequence in GSP 5.2: pixel fetch sequence 5.3: pixel buffer sequence 
(180 degree rot mirror) (0 degree rot) (180 degree rot + mirror) 
6: 180 degree rotation + mirror (mirror axis : horizontal line) 
a 
B3n-1_|-B2n-1| Вп-1 
. P ®- = 
B3n- -B2n2| Вп-2 
=== » 
. . . 
2 . š In Bn-1 
ооо 4 
. . — 
16 pOplp2 pis 
15 | р255 p31 Ар15 
В2п+2| Bn+2| B2 р16 p31 \ N 
N \ 
РАЕН pusu 2 у \ 
B2n+1| Вп+1| ВІ я “ү Р рт 
n+ n+ = \ 
1 |240 p255 p240 рІ6! pO 
1 2 15 16 
B2n Bn BO 
о. 


h.1: block fetch sequence іп GSP h.2: pixel fetch sequence h.3: pixel buffer sequence 


(270 degree rot + mirror) (0 degree rot) (270 degree rot + mirro) 


h:270 degree rotation+ mirror (mirror axis : horizontal line) 


Figure 9-24 data flow in Rotation/Mirror 


9.3.4.7 BitBlt 


Perform a bit-block transfer of the color data corresponding to a rectangle of pixels from the specified 
source into a destination. Whether support a raster-operation code. These codes define how the color data 
for the source rectangle is to be combined with the color data for the destination rectangle to achieve the 
final color. 
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Work plane pitch 
< 


Y 


des_start 


Des_imag_width 


g_heigth 


Src_start 


Des ima; 


Source image Destination image 


Figure 9-25 BitBlt Architecture Diagram 


9.3.4.8 StretchBlt 


Copy a bitmap from a source rectangle into a destination rectangle, stretching or compressing the 
bitmap to fit the dimensions of the destination rectangle, if necessary. The system stretches or 
compresses the bitmap according to the stretching mode currently set in the destination image. 


Work plane pitch 
<q plane p 


> 


des start 


Des imag width 


о heigth 


src start 


src imag width 


Des іта; 


Source image Destination image 


Figure 9-26 StretchBlt Architecture Diagram 


9.3.5 Control Registers 


9.3.5.1 Memory map 
ARM base address: 0х20а0 0000 


Offset Name Description 
address 


0x000 GSP CFG Include GSP start, scaling enable, and layer active, control set. 


0x004 GSP INT CFG Interrupt status, Interrupt mask, Interrupt raw 


0x008 GSP CMD ADDR Base address of command queue 


0х00С GSP CMD СЕС Fetch number of command queue. 


0x010 DES DATA CFG Include Data format of destination image: 
YUV422, ARGB565, ARGB888, RGB888, RGB565. 


DES Y ADDR Base address of Y (RGB) work plane. 
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[V BSPREADTRUM 


DES UV ADDR 


SC7731G/SC8731G Device Specification 


Base address of UV (2-plane), ALPHA, U(3-plane) 


DES V ADDR 


Base address of V (3-plane) 


DES PITCH 


Width of work plane. 


DES DATA ENDAIN 


Endian configure of destination data. 


LAYERO DES SIZE 


Гауег0 size in destination plane. 


NA 


LAYERO 


LAYERO CFG 


Include data format, rotation setting, color-key enable,alpha 
mode & down sample, 


LAYERO Y ADDR 


Y or RGB data base address. 


LAYERO UV ADDR 


UV (2-plane) or U (3-plane) data base address. 


LAYERO VA ADDR 


V (3-plane) or ALPHA(ARGB565) data base address. 


LAYERO PITCH 


Width of original image.(LayerO) 


LAYERO CLIP 
START 


Start position(X, Y) of source clip image.(LayerO) 


LAYERO CLIP. SIZE 


Size of source clip image.(width/height) 


LAYERO DES 
START 


Start position(X, Y) in work plane. 


LAYERO GREY RGB 


1.Constant RGB for the GREY data format in Гауего. 
2.Constant pallet RGB in LayerO 


LAYERO ENDIAN 


Data endian configure of LayerO. 


LAYERO ALPHA 


Alpha value of layerO, (block alpha). 


LAYERO CK 


Color-key of LayerO. 


LAYER1 


LAYER1 CFG 


Include data format, rotation setting, alpha mode, 


LAYER1. Y ADDR 


Y or RGB data base address 


LAYER1 UV ADDR 


UV (2-plane) or U (3-plane) data base address. 


LAYER1 VA ADDR 
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LAYER1_PITCH 


$C7731G/SC8731G Device Specification 


Width of original image. 


LAYER1. CLIP 
START 


Start position(X, Y) of source clip image. 


LAYER1 CLIP. SIZE 


Size of source clip image. (width/height) 


LAYER1 DES 
START 


Start position(X, Y) in work plane 


LAYER1 GREY RGB 


1.Constant RGB for the GREY data format in Layer1. 
2.Constant pallet RGB in Layer1 


LAYER1_ENDIAN 


Data endian configure of Layer1. 


LAYER1_ALPHA 


Alpha value of layer1, (block alpha). 


LAYER1_CK 


Color-key of Layer1. 


SCALING COEF TABLE 


HORIZONTAL COEF TABLE (72X8) 


HOR_COEF_1_12 


Tap 1 & tap 2 of group! in horizontal coefficient table 


HOR_COEF_1_34 


Тар З 8 tap 4 of group! in horizontal coefficient table 


HOR_COEF_1_56 


Тар 5 8 tap 6 of group! in horizontal coefficient table 


HOR_COEF_1_78 


Tap 7 8 tap 8 of group! in horizontal coefficient table 


HOR COEF 2 12 


Tap 1 & tap 2 of group2 in horizontal coefficient table 


HOR СОЕҒ 2 34 


Tap 3 & tap 4 of group2 in horizontal coefficient table 


HOR COEF 2 56 


Tap 5 & tap 6 of group2 in horizontal coefficient table 


НОВ COEF 2 78 


Tap 7 & tap 8 of group2 in horizontal coefficient table 


HOR COEF 3 12 


Tap 1 & tap 2 of group3 in horizontal coefficient table 


HOR COEF 3 34 


Tap 3 & tap 4 of group3 in horizontal coefficient table 


HOR COEF 3 56 


Tap 5 & tap 6 of group3 in horizontal coefficient table 


HOR COEF 3 78 


Tap 7 & tap 8 of group3 in horizontal coefficient table 


HOR COEF 4 12 


Тар 1 & tap 2 of group4 in horizontal coefficient table 


HOR COEF 4 34 


Tap З 8 tap 4 of group4 in horizontal coefficient table 


HOR COEF 4 56 
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HOR COEF 4 78 


SC7731G/SC8731G Device Specification 


Tap 7 & tap 8 of group4 in horizontal coefficient table 


HOR COEF 5 12 


Tap 1 & tap 2 of groupb in horizontal coefficient table 


HOR COEF 5 34 


Tap 3 & tap 4 of groupb in horizontal coefficient table 


HOR COEF 5 56 


Tap 5 & tap 6 of groupb in horizontal coefficient table 


HOR COEF 5 78 


Tap 7 8 tap 8 of groupb in horizontal coefficient table 


HOR COEF 6 12 


Tap 1 & tap 2 of group6 in horizontal coefficient table 


HOR COEF 6 34 


Тар З 8 tap 4 of group6 in horizontal coefficient table 


HOR COEF 6 56 


Тар 5 8 tap 6 of group6 in horizontal coefficient table 


HOR COEF 6 78 


Tap 7 8 tap 8 of group6 in horizontal coefficient table 


HOR COEF 7 12 


Тар 1 & tap 2 of group? in horizontal coefficient table 


HOR COEF 7 34 


Тар З 8 tap 4 of group? in horizontal coefficient table 


HOR COEF 7 56 


Tap 5 8 tap 6 of group? in horizontal coefficient table 


HOR COEF 7 78 


Tap 7 & tap 8 of group? in horizontal coefficient table 


HOR COEF 8 12 


Tap 1 & tap 2 of group8 in horizontal coefficient table 


HOR COEF 8 34 


Tap З 8 tap 4 of group8 in horizontal coefficient table 


HOR COEF 8 56 


Тар 5 8 tap 6 of group8 in horizontal coefficient table 


HOR COEF 8 78 


Tap 7 8 tap 8 of group8 in horizontal coefficient table 


VERTICAL COEF TABLE (9x68) 


VER COEF 1 12 


Тар 1 & tap 2 of group! in vertical coefficient table 


VER COEF 1 34 


Тар З 8 tap 4 of group! in vertical coefficient table 


VER COEF 1 56 


Тар 5 8 tap 6 of group! in vertical coefficient table 


VER COEF 1 78 


Tap 7 & tap 8 of group! in vertical coefficient table 


VER COEF 2 12 


Tap 1 & tap 2 of group2 in vertical coefficient table 


VER COEF 2 34 


Tap 3 8 tap 4 of group2 in vertical coefficient table 


VER COEF 2 56 


Tap 5 8 tap 6 of group2 in vertical coefficient table 


VER COEF 2 78 


Tap 7 & tap 8 of group2 in vertical coefficient table 
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5С77310/5С87316 Device Specification 


0x130 


VER COEF 3 12 


Tap 1 & tap 2 of group3 in vertical coefficient table 


0x134 


VER COEF 3 34 


Tap 3 & tap 4 of group3 in vertical coefficient table 


0x138 


VER COEF 3 56 


Тар 5 8 tap 6 of group3 in vertical coefficient table 


0x13C 


VER_COEF_3_78 


Tap 7 & tap 8 of group3 in vertical coefficient table 


0x140 


VER COEF 4 12 


Tap 1 & tap 2 of group4 in vertical coefficient table 


0x144 


VER COEF 4 34 


Tap 3 & tap 4 of дгоир4 in vertical coefficient table 


0x148 


VER COEF 4 56 


Тар 5 8 tap 6 of group4 in vertical coefficient table 


0х14С 


VER СОЕҒ 4 78 


Tap 7 8 tap 8 of group4 in vertical coefficient table 


0x150 


VER COEF 5 12 


Tap 1 & tap 2 of groupb in vertical coefficient table 


0x154 


VER COEF 5 34 


Tap З 8 tap 4 of groupb in vertical coefficient table 


0x158 


VER COEF 5 56 


Tap 5 & tap 6 of groupb in vertical coefficient table 


0х15С 


VER COEF 5 78 


Tap 7 & tap 8 of groupb in vertical coefficient table 


0x160 


VER COEF 6 12 


Tap 1 & tap 2 of group6 in vertical coefficient table 


0x164 


VER COEF 6 34 


Tap З 8 tap 4 of group6 in vertical coefficient table 


0x168 


VER COEF 6 56 


Tap 5 & tap 6 of group6 in vertical coefficient table 


0х16С 


VER COEF 6 78 


Tap 7 & tap 8 of group6 in vertical coefficient table 


0x170 


VER COEF 7 12 


Тар 1 & tap 2 of group? in vertical coefficient table 


0x174 


VER COEF 7 34 


Тар З 8 tap 4 of group? in vertical coefficient table 


0x178 


VER COEF 7 56 


Тар 5 8 tap 6 of group? in vertical coefficient table 


0х17С 


VER COEF 7 78 


Tap 7 8 tap 8 of group? in vertical coefficient table 


0x180 


VER COEF 8 12 


Tap 1 & tap 2 of group8 in vertical coefficient table 


0x184 


VER COEF 8 34 


Tap 3 & tap 4 of group8 in vertical coefficient table 


0x188 


VER COEF 8 56 


Tap 5 & tap 6 of group8 in vertical coefficient table 


0х18С 


VER COEF 8 78 


Tap 7 & tap 8 of group8 in vertical coefficient table 


9.3.5.1.1 Register Descriptions 


9.3.5.1.1.1 GSP CFG 
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Description: Control register of GSP .The format is defined in table below. 


0x0000 GSP Control Register Info (32'h0000 0000) GSP CFG 


НЕ ЕЕЕ ЕЗ ЕЕ EEG ЕЕ ЕЕЕ ЕД 


DIST RB Reserved 


ERR | GSP 
.FL | BU 
G SY 


Field Name Type Reset Description 
Value 


DIST. RB [31:24] | GSP сік number of AXI read burst interval. | 
С Е [so me ЕЕ ОО 


L1 EN [17] RAN 1'h0 Layer 1 enable control, omitted incommand mode 
0 —disable;1 - enable; 


LO EN [16] RAN 1'h0 Layer 0 enable control, omitted incommand mode 
0 —disable;1 - enable; 

SCL_CLR [15] R/W 1'h0 I's a synchronized clearing, and used to clear scaling 
module, including state machines, main control logic, 
FIFO, etc 


[ees [n [me [mene — 
SCALE EN [12] RAN 1'h0 Layer0 Scaling enable control 
0 - disable; 1 - enable; 
PMARGB_EN [11] R/W 1h0' Whether convert ARGB888 to PMARGB888 ог 
reserve original mode 
1: enable; 0 : disable. 


PMARGB MOD | [10:9] RAN 1'h0 pmargb mode 
[9]: L0 is PMARGB888 signal. 
1:уе5 O:no 
[10]: L1 is PMARGB888 signal. 
1:уеѕ 0 : no 


DITHER EN RAN 1'h0 RGB565 Dithering enable control 
0 - disable;1 - enable; 
ERR_CODE [7:3] Error type 
0:no error 
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1:destination size error( « 4) 
2: scale out of range 
3:Scale not same in x/y coordinate 
4:destination image format error 
5: Гауег0 image format error 
6: Layer1 image format error 
7: destination RGB565 swap error 
8: LayerO RGB565 swap error 
9: Layer1 RGB565 swap error 
10: Гауег0 clip size zero error 
11 Layer1 clip size zero error 
: destination pitch zero error 
: Layer pitch zero error 
: Layer1 pitch zero error 
: Пауег0 clip situation error 
: Layer clip situation error 
: LayerO output situation error 
: Layer output situation error. 
: command number error . 
: LayerO,Layer1 and command all no enable 


ERR FLG [2] 1'h0 registers configure error flag 
1: error ; 0 : no error 
GSP BUSY |1 |во |o . |Busyindicator of GSP. 


9.3.5.1.1.2 GSP INT CFG 
Description: Interrupt Control register of GSP .The format is defined іп table below. 


0x0004 GSP interrupt Control Register Info (32'h0000 0000) GSP INT CFG 


Reserved 
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Field Name Type Reset Description 
Value 


L— [m [no [tm mem — — — — — — — 


INT CLR [16] RAN 1'h0 Level interrupt clear signal ,Writing “1” to this register 
clears the interrupt. 


INT_MOD mE Interrupt тоде.0 - pulse interrupt; 1 - level interrupt; 
С rr e [m [eee у 
INT EN (00 |RW firno | Interrupt enable :0 - disable; 1 - enable; 


9.3.5.1.1.3 GSP CMD ADDR 


Description: This control word defines base address of command queue of GSP. The format is defined in 
table below. 


Lo [spo [29 [2 ЗЕЕ [2 | n | [19 | 8 | v 6. 
pane [essen O 


CMD_BASE_ADDR 


CMD_BASE_ADDR 


Field Name Type | Reset | Description 
Value 


CMD_BASE_ADDR | [81:0] 32'h0 Base address of command buffer. 


9.3.5.1.1.4 GSP CMD CFG 


Description: This control word defines command length and parser enable information for command 
queue .The format is defined in table below. 
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CMD ENDIAN MOD Reserved 


Field Name Type | Reset | Description 
Value 


[iz [no [se [mew | 


CMD ENDIAN MOD | [26:24] RAW | 3’hO command data byte order, | B4B;B,Bg become: 
[1:0]: in 32bits word, 
00 - B3B2B;Bo 01 - BoB,B;Bs 
10 - В>Вз BoB; 11 - B4Bo ВВ; 
[2]: іп 6461$ word, 
0- соо тнсАИслино! В:В:В:Во  1- B3BeB;Bo_ ВВ6В5В4 


CMD_EN E 1'h0 EN command queue enable signal. 
0 - disable;1 - enable; 
CMD NUM [15:0] RAW |1611 Number of command in external memory 
A command include 12 register(32bit) configure. 


9.3.5.1.1.5 DES DATA CFG 
Description: This control word defines destination image data configure. The format is defined in table 
below. 
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| ви [sr [o [29 [зе [27 [25 | = [а [25 [22 [2 | 5 [19 [пе [17 [ 6. 
С ПИСЕ 


Reserved 


DES IMG, FORMAT 


R/W 


AES 


Field Name Type | Reset | Description 
Value 


n— R8 т 1'h0 пе AN Compressed enable: 
ги disable 1:enable 


DES IMG FORMAT > 0] R/W C image data format: 
000 - ARGB888 ; 001 - RGB888 
010- ARGB565; 011- RGB565 
100 - YUV420 2-plane; 101- YUV420 3-plane 
110 - YUV422 2-plane; 


9.3.5.1.1.6 DES_Y_ADDR 


Description: The control word defines base address of Y/RGB data in work plane. The format is defined in 
table below. 


| WORK PLANE 
0x0014 Y/RGB Base Address in work plane (32'h0000 0000) 


DES Y BASE ADDR 


т 
| В С С ОС PPP ОС ОС ОС ОС ОС ОС ОС ОСИ 


ТЫ Е ae" 
[Name ООС 
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Field Name Type | Reset | Description 
Value 


DES Y BASE ADDR | [81:0] 32'h0 | Y/RGB data Base address in work plane. 


9.3.5.1.1.7 DES UV ADDR 


Description: Тһе control word defines base address of UV/U/Alpha data in work plane. The format is 
defined in table below. 


WORK РІ. АМЕ 
UV ADDR 


| B |з1 [30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | t6 | 17 | 16 | 
[Name fo Bae AOR 


DES_UV_BASE_ADDR 
Type 

| Bir [15[14]13]12]11]10]9]в8]7|]6]5]4]з3]2]1]0/ 

| Name | DES UV. ВАЗЕ ADDR 
Type RW 


Field Name Type | Reset | Description 
Value 


DES_UV_BASE_ADDR | [31:0] RAN | 32'h0 | 1.UV data Base address in YUV (2-plane). 
2.Alpha data base address іп ARGB565 (2-plane), 
3.U data Base address in YUV (3-plane) 


9.3.5.1.1.8 DES V ADDR 


Description: The control word defines base address of V data in work plane. The format is defined in table 
below. 


0x0018 UV/A Base Address in work plane (32'h0000 0000) 


WORK РІ. АМЕ 
. V ADDR 


| B зт зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 
һал] м 0000 


DES V BASE ADDR 


0x001C V Base Address in work plane (32'h0000 0000) 


T 


| Bit [15| 14 | 13 | 12 | 11 | појео | ва |7 | 6 54 з|2|1 | 0] 
ССНИН 
Туре RW 
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Field Name Type | Reset | Description 
Value 


DES V BASE ADDR | [81:0] 32'h0 | V data Base address in work plane when YUV 
(3-plane) . 


9.3.5.1.1.9 DES PITCH 
Description: This control word defines work plane pitch .The format is defined in table below. 


0x0020 Work Plane Pitch Register Info (32'h0000. 0000) назва SU 


Pa [ae [sess [eae eee 


Reserved 


DES_PITCH 


Field Name Type | Reset | Description 
e и 


9.3.5.1.1.10 DES DATA ENDIAN 
Description: This control word defines destination image data endain configure. The format is defined in 
table below. 
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0x0024 


SC7731G/SC8731G Device Specification 


Destination data endain configure (32'h0000 0000) DES DATA ENDAIN 


| Bi [зт зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Field Name Type | Reset | Description 
Value 


я "RO [isro [Reseved _ | 


A SWAP. MOD [12] 


RGB SWAP MOD |[11:9] 


V ENDIAN MOD 


Bill 
UV. ENDIAN MOD | [5:3] 


Y ENDIAN MOD | [2:0] 


V0.2 
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Destination image layer ARGB888 endian mode 
0-ARGB 1- RGBA 


Mode of swapping the bytes of 16bit RGB565 data. 
000 -RGB 001-RBG 010 -GRB 
011-GBR 100-BGR 101 -BRG 
Destination image layer V data byte order, 
become : (3-plane) 

[1:0]: in 32bits word 

00 - B3B2B;By 01 - 8,8,8;84 

10 - B2B3BoB; 11 - ByBoB3Bz2 

[2]: in 64bits word 

0- B/BgBsB,B3B2B;Bo, 1- 


B3B2B,By 


ВзВВ:В,_В;ВВ;В4 
Destination image layer UV/A/U data byte order, 
В-В.В.Во become : (2-plane) 

[1:0]: in 32bits word 

00 - ВзВ2В:Во 01 - В,В:ВВз 

10 - ВВ ВВ“ 11 - B;BoB3Bz2 

[2]: in 64bits word 


0- B;B,B,B,B4B;B,B,, 1- BsB2B,By_B7BgB;B, 


Destination image layer Y/RGB data byte order, 
B3B2B,By become : 

[1:0]: іп 32bits word 

00 - ВзВгВ:Во 01 - 8,8,8;84 
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10 - В:ВзВоВ: 11 - В.ВоВзВ2 
[2]: п 64bits word 


0- B;B,B,B,B4B;B,B,, 1- BsB2B,By_B7BgB;B, 


9.3.5.1.1.11 LAYERO DES SIZE 


Description: This control word defines destination LayerO(image )size in work plane .The format is defined 
in table below. 


Destination Image Size (32:Һ0000 0000) | | DES IMG SIZE | 
| Bit [31 [30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


туе m "н 


т ж... 
L1 ë EEE ү». 
ШЕСШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЕ 
| Name | | к / 


Reserved DES SIZE X LO 


ШІ  ЕНЕБЕНЕНЕНЕАКАЕИЕЕЕНЕЛЕН 


Field Name Type | Reset | Description 
Value 
[meg [m [mo [mene — 
DES SIZE Y LO [27:16] RAN 12'h1 Destination vertical size of LayerO, it is based on the 
top left point of work plane. Please ensure it is in Work 
plane. 
[ quem [Ro [mo [mene — _ 


DES SIZE X 10 [11:0] RAN 1211 Image layer horizontal size , it is based on the top left 
point of work plane. Please ensure it is in Work plane. 


9.3.5.1.1.12 LAYERO CFG 


Description: This control word defines data format, rotation setting, color-key enable, YUV2RGB 
control ‚alpha mode & down sample of layer 0. The format is defined in table below. 
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0x0030 LayerO data configure (32'h0000 0000) LAYERO CFG 


COL TAP M 


Reserved OD 


ROW ТАР_ 


MOD 


R/W 


Reserved 


| Type | 


Reserved ROT MOD LO 


IMG FORMAT 10 


Field Name Type | Reset | Description 
Value 


[mus [wo [mo [s — — — — — — — 


COL TAP MOD [27:26] 


ROW TAP MOD [25:24] 


Vertical scaling tap mode: 
00 - 8tap; 01 - бтар; 10 - Жар; 11 - 2tap; 


Horizontal scaling tap mode: 
00 - 8tap; 01 - біар; 10 - Жар; 11 - 2tap; 


азат) |RO 13п0 | Reserved 


PALLET EN LO [20] 


ROT. MOD 10 [18:16] 


Dur me Tue mme — 


BD 
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Layer color palette enable : 
0- disable 1- enable 


Layer color-key enable: 
0 - disable 1 - enable; 


Layer rotation mode: 


000 - 0 degree rotation. 001 - 90 degree 
rotation. 


010 - 180 degree rotation. 011 - 270 degree rotation. 


100 - 0 degree + mirror. 101 - 90 degree + 
mirror. 


110 - 180 degree + mirror. 111 - 270 degree + mirror. 
Rotation direction : left (anti-clockwise) 
Mirror axis: horizontal line. 


LayerO image input data format: 
0000 - ARGB888. 0001 - RGB888. 
0010 - ARGB565. 0011 - RGB565. 
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0100 - YUV420 2-plane. 0101 - YUV420 3-plane 
0110 - YUV400 1-plane. 0111 - YUV422 2-plane 
1000- 8BPP 


9.3.5.1.1.13 LAYERO Y ADDR 


Description: Тһе control word defines base address of Y/RGB data in LayerO. The format is defined іп 
table below. 


Y/RGB Base Address іп Layer0 (32'h0000. 0000) 
| Bit (зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Y BASE ADDR LO 


T 


| 
LIJEXNKNENENEXESEZEXENEXER Р s Е 
| ТЯ ЛЕ ЛЕЛЕ ЛЕЛЕ ЛЕЯ КИЕЛЕЗЕЛЕЯКИЕЯЛЕЯНЕ 8 


Y BASE ADDR LO 


[3 
Ш 
а | 


|» | о ео |o ° |o loo 
= Pe Pez 
Value 


Y BASE ADDR LO | [31:0] 32h0 | Y/RGB data Base address in Layer0. 


9.3.5.1.1.14 LAYERO UV ADDR 


Description: The control word defines base address of UV/U data in LayerO. The format is defined in table 
below. 


ви [sro [2 [зе [27 | [25 [а [з [22 [1 [2 | по [пе [17 [ v6 ] 


UV. BASE. ADDR 10 


T 


Гај _________-- ___________ 
ДЕ" С ЕЕ И Е ВЕ ВЕСИ ЕО СН ВЕ 
Par us Е ЕВ Е ЕС В ЗИ ПА ИЕЛЕНУ 


UV. BASE. ADDR 10 


[чате] 
| В [o| |° ОС С ОС С С ОС ОС [e СОС 


Field Name Type | Reset | Description 
Value 
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UV BASE ADDR 10 | [31:0] R/W | 3210 | UV data Base address in Layerü when YUV 
(2-plane) .U data base address in LayerO when 
YUV(3-plane), 


9.3.5.1.1.15 LAYERO VA ADDR 


Description: Тһе control word defines base address of V /alpha data in layerO. The format is defined in 
table below. 


VA Base Address in Layer0 (32'h0000 0000) 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


VA BASE ADDR 10 


Type 


VA BASE ADDR 10 


[чате] 
T 
ІЕЛЕНЕНИЕЛЕЛЕНЕНЕНЕН 


Field Name Type | Reset | Description 
Value 
VA BASE ADDR 10 | [31:0] RW | 3280 | V data base address in LayerO when YUV(3-plane), 
alpha data base address in LayerO when Habd 


9.3.5.1.1.16 LAYERO PITCH 
Description: This control word defines LayerO pitch .The format is defined in table below. 


Le [sro | 2 [29 [27 [2 [2s |» | [22 [т [и [лә | ve [лт [18 
ГІЗ | Пан UU] 


Reserved 


Field Name Type | Reset | Description 
Value 
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sisa 0: | 


PITCHO [11:0] 12'h1 | Гауего pitch 


9.3.5.1.1.17 LAYERO CLIP START 


Description: This control word defines start position of clipping image in LayerO .The format is defined in 
table below. 


Layer Clip start (32'h0000 0000) LAYERO СІР е 


ЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІІСІЕЛЕН 
s Gem М» _ | 


Reserved CLIP START Y LO 


Field Name Type | Reset | Description 
Value 
— C. = 


CLIP START. Y 10 | [27:16] 12'h0 Clip image start y position, it is based on the top left 
point of LayerO. Please ensure it is in LayerO. 


| (nsaan | по | песма _____ 


CLIP START X LO | [11:0] R/W 12'h0 Clip image start x position, it is based on the top left 
point of LayerO. Please ensure it is in LayerO. 


9.3.5.1.1.18 LAYERO CLIP SIZE 
Description: This control word defines clip image size in LayerO .The format is defined in table below. 
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Le [sr [3o [29 [в | [25 |» |» [а [2 [и [и | по [тв [17 [15| 
Name a 


Reserved CLIP SIZE Y LO 


Field Name Type | Reset | Description 
Value 
[ mes [Ro [ano [ss — —_ 
CLIP SIZE Y LO | [27:16] RAN 1211 Clip LayerO vertical size, it is based on the top left 
point of LayerO. Please ensure it is in LayerO. 
[near m |m [кее  00-- 


CLIP SIZE X LO |[11:0] RAN 12'h1 Clip LayerO horizontal size , it is based on the top left 
point of LayerO. Please ensure it is in LayerO. 


9.3.5.1.1.19 LAYERO DES START 


Description: This control word defines Layer clip image start position in work plane .The format is defined 
in table below. 


0x004C LayerO Destination start position (32110000 0000) LATERO DESC us 


ECNEIEJEJEJEIEIEIEREIEJEREIEIEIEZES 
| Name | о == 7 | 


Reserved DES START Y 10 
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Field Name Type | Reset | Description 
Value 


Иа [по [апо [вовед 


DES START Y 10 | [27:16] R/W 1270 Clip Image start vertical position(Y), it is based on the 
top left point of work plane. Please ensure it is in work 
plane. 


Ива [RO |40 [Reseved — 00 | 


DES START X LO | [11:0] R/W 1270 Clip Image start horizontal position(X) , it is based on 
the top left point of work plane. Please ensure it is in 
work plane. 


9.3.5.1.1.20 LAYERO GREY RGB 


Description: This control word defines LayerO constant RGB for the GREY data format ‚ог constant pallet 
RGB in Layer1. The format is defined in table below. 


LAYERO | pii 
0x0050 Гауего Grey RGB (32'h0000 0000) 


Parse [eres [eee ae epee 
Sl EEO 


Reserved LAYERO_GREY_R 


Field Name Type | Reset | Description 
a = 


x [Bisa [Ro [em ао 

LAYERO GREY R [23:16] | RAW | 8'hO 1.LayerO constant R for the GREY data format. 
2.Layer0 constant R in pallet mode 

LAYERO GREY. С [15:8] RAW | 8'h0 1.Layer0 constant G for the GREY data format. 
2.LayerO constant G in pallet mode 

LAYERO GREY B [7:0] R/W | 810 1.LayerO constant B for the GREY data format. 
2.LayerO constant В in pallet mode 


9.3.5.1.1.21 LAYERO ENDIAN 
Description: This control word defines LayerO image data endain configure. The format is defined in table 
below. 
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Lor [sr [9 [29 [27 [25 [25 | а [2 [2 [а [29 [19 [пе | v [16 
ru 


Reserved 


[БЕКЕ ВОВ ~ + MOD | | VA ENDIR MOD_L | UV ERDIAN MOD L 


Y ENDIAN MOD LO 


Field Name Type | Reset | Description 
Value 


A. — MOD LO > RW | 170 Гауег0 image СК о УНИ endian mode 
0-ААСВ 1- ВОВА 


RGB SWAP MOD 10 | [11:9] RAN Mode of swapping the bytes of 16bit RGB565 data. 

000 -RGB 001-RBG 010- GRB 

011 -СВА 100-BGR 101 -BRG 
VA ENDIAN MOD 10 RAN | ЗЋО LayerO image layer V/A data byte order, B3B2B,Bo 

become : (3-plane) 

[1:0]: in 32bits word, 

00 - B3B?B,Bo 01 - ВВ. ВљВз 

10 - B2B; ВоВ: 11 - В;В, 858 

[2]: in 64bits word, 

0- B;B;gB&B, B3B2B;Bo, 1- B34B;B,;Bo B7BgBsB, 
UV ENDIAN MOD 10 | [5:3] RW | 370 LayerO image layer UV/U data byte order, 

B4B;B,Bo become : (2-plane) 

[1:0]: in 32bits word, 

00 - B3B2B;Bo 01 - BoB,B;Bs 

10 - ВВз ВоВ: 11-8,8, 858 

[2]: in 64615 word, 

0- B;B;gB&$B, B3B2B;Bo, 1- B3B;B,;Bo B7BgBsB, 
Y ENDIAN MOD 10 [2:0] RAV | 370 LayerO image layer Y/RGB data byte order, 

B4B;B,Bg become: 

[1:0]: in 32bits word, 

00 - B3B2B;Bo 01 - BoB; B2B3 

10 - В>Вз ВоВ. 11 - 8,8, 58 
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[2]: in 64bits word, 


0- B;BgBsB, B3B2B;Bo, 1- B3B;B,Bo B7BeBsB, 


9.3.5.1.1.22 LAYERO ALPHA 
Description: This control word defines LayerO block alpha .The format is defined in table below. 


Lx [и [ој а [2s [27 | + [2s |» | [22 [т [29 [тә [e [лт | 56 | 
[Meme Пан rra 


Reserved 


Type 


==w w СЛОЕНОЕ 
Reset | ШІН О ЕО Ши А В ОВ PEI 
ЕТ Е Е ЗЕ eae Е БЗК 


Reserved ALPHA LO 


Name 
m | mo] m 
e Ee E E E EE E EE T ETT T TS T 


Field Name Type | Reset | Description 

Value 
|_________| епа [ко [sem 
ALPHA LO [7:0] | ауего block alpha. 


9.3.5.1.1.23 LAYERO CK 


Description: This control word defines Layer1 constant RGB for color-key mode. The format is defined in 
table below. 


ex [sr [29 [ж [27 | |] [5 [ [т [и [19 [зв [57 [ 56 | 


Reserved CK R LO 


ref 0 Г m | 
ret | | | Е o| | С | |o | АСИ 
Cm К Е | 2 | п | ој ә [в Е ОС С [а Е Е ОЗС 


CK G LO CK B LO 


| 


Field Name Type | Reset | Description 
Value 
[ ЗЕ [no | [Reeves — 
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CK R LO [23:16] LayerO constant R for color-key mode. 
CK G 10 [15:8] LayerO constant G for color-key mode. 


CK B LO [7:0] LayerO constant B for color-key mode. 


9.3.5.1.1.24 LAYER1_CFG 


Description: This control word defines data format, rotation setting, color-key enable, yuv2rgb control and 
alpha mode of layer1. The format is defined in table below. 


0x0060 Layer1 data configure (32’h0000_ 0000) LAYER1 CFG 


Reserved ROT_MOD_L1 


Field Name Type | Reset | Description 
Value 


|_________| та [ro tho [Reseved ЕЕЕ 


PALLET EN L1 [20] RAN | 10 Layer1 color palette enable signal 
0 - disable 
1 - enable 
CK EN L1 [19] R/W | 10 Layer1 color-key enable: 
0 - disable 
1 - enable; 


ROT MOD L1 [18:16] | R/W Layer1 rotation mode: 
000 - 0 degree rotation. 001 - 90 degree 
rotation. 
010 - 180 degree rotation. 011-270 degree 
rotation. 
100 - 0 degree + mirror. 101 - 90 degree + 
mirror. 
110 - 180 degree + mirror. 111 - 270 degree + 
mirror. 
Rotation direction: left (anti-clockwise) Mirror 
axis: horizontal line. 
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| [Ro |1280 |Resewd —— 0: | 


IMG FORMAT L1 [3:0] R/W | 4'h0 Layer1 image data format: 
0000 - ARGB888. 0001 - RGB888. 
0010 - ARGB565. 0011 - RGB565. 
0100 - YUV420 2-plane. 0101 - YUV420 3-р!апе 
0110 - YUV400 1-plane. 0111 - YUV422 2-plane 
1000- 8BPP 


9.3.5.1.1.25 LAYER1 Y ADDR 


Description: The control word defines base address of Y/RGB data in Layer1. The format is defined in 
table below. 


Pen [sro [29 [2 [27 [25 [25 [з [22 [s [ [19 [зв [ | | 


Y BASE ADDR L1 


T 


| Br |15 (14 | 13 | 12 | 11 |100]9|8]7 6|5|4|3|2 | 1 [ 0] 
| Name | Y BASE ADDR L1 
Type RW 


Field Name Type | Reset | Description 
Value 
Y BASE ADDR L1 | [31:0] 32h0 | Y/RGB data Base address in Layert. 


9.3.5.1.1.26 LAYER1 UV ADDR 


Description: The control word defines base address of UV/U data in Layer1. The format is defined in table 
below. 


| ви [sro [2 [а [27 [25 [25 [2s [2s [22 [ [2 | по [пе [17 [15| 


UV. BASE. ADDR 11 
Type RW 


sa w 
ES E ЕЕС О РАИ EE С ЕС ПЕ ВЕ RC ICON 
И АЕ CER SO a a GREC aa s: 


UV BASE ADDR L1 


De] 
| В О С ОС ОС o ОС С С ОС ОЕ [e [e СИ 
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Field Name Type | Reset | Description 
Value 


UV BASE ADDR L1 | [81:0] RAW |3270 | UV data Base address in Layer1 when YUV 
(2-plane) .U data base address in Layer! when 
1 3-ріапе) 


9.3.5.1.1.27 LAYER1 УА АРОН 
Description: Тһе control word defines base address of V/alpha data in layer1. The format is defined in 
table below. 


VA Base Address in Layer1 (32'h0000 0000) 
| Bit | зт зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


VA BASE ADDR L1 
O sss 


VA BASE ADDR L1 


De] 
т 
ЕЛЕЛЕНЕНЕЯЕНЕНЕНЕЕЕШЕЛЕЛЕНЕНЕНЕНЕН 


Field Name Type | Reset | Description 
Value 
VA BASE ADDR L1 | [31:0] RW | 3210 | V data base address in Layer1 when YUV(3-plane) 
Alpha data base address in Layer 1 when ARGB565. 


9.3.5.1.1.28 LAYEHR1 PITCH 
Description: This control word defines Layer1 pitch .The format is defined in table below. 


ex [sro | 2 [2 [27 [25 [2s |» [22 [22 [гт [ [лә | e [57 | v6 | 
en 


Reserved 


ГОО w 
Reser regesque gn НИ 
ШОН IEEE CERERI RENI REOR IN CR I EIS ry 
| Name | се — 


Reserved PITCH1 
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Field Name Type | Reset | Description 
оше ТТ 


9.3.5.1.1.29 LAYEH1 CLIP START 


Description: This control word defines start position of clipping image in Layer1 .Тһе format is defined in 
table below. 


ex [sro | 2 [29 [27 [2 [2s |» [а [ [т [ [лә [| e [57 | v6 | 
wa 


Reserved CLIP START Y L1 


Field Name Type | Reset | Description 
Value 
NENNEN. E NSCODL C NN 


CLIP START. Y L1 | [27:16] 12'h0 Clip image start y position, it is based on the top left 
point of Layer1. Please ensure it is in Layer1. 


Jem [mr eme 000000 — 


CLIP START X L1 | [11:0] 12'h0 Clip image start x position, it is based on the top left 
point of Layer1. Please ensure it is in Layer1. 


9.3.5.1.1.30 LAYEHR1 CLIP SIZE 
Description: This control word defines clip image size in Layer1 .The format is defined in table below. 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1561 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ГӨЗ$РВЕАВТВШ\Ї` SC7731G/SC8731G Device Specification 


Le [sr [о [29 [25 [2 [25 [25 |» [2 [22 [и [и | s [e [17 [16] 
Name a 


Reserved CLIP SIZE Y L1 


Field Name Type | Reset | Description 
Value 
[mes [mo [mo [Rene OS 
CLIP SIZE Y L1 [27:16] RAN 12'h0 Clip Image vertical size, it is based on the top left point 
of Layer1. Please ensure it is in Layer1. 


[msma [Ro [апо [Reseved —— 0 | 


CLIP SIZE X L1 [11:0] RAN 12'h0 Clip Image horizontal size , it is based on the top left 
point of Layer1. Please ensure it is in Layer1. 


9.3.5.1.1.31 LAYEH1 DES START 


Description: This control word defines layer1 clip image start position in work plane .The format is defined 
in table below. 


Le [sro [29 [2 [27 [25 [2s |» [о [22 [т [ [тә | e [т [18| 
Name —rF 


Reserved DES START Y L1 
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Field Name Type | Reset | Description 
Value 


| | | [RO |40 [Reseved —— (sss 


DES START Y L1 | [27:16] R/W 1270 Layer1 Clip Image start vertical position(Y), it is based 
on the top left point of work plane. Please ensure it is 
in work plane. 


Ива [RO |40 [Reseved _ 0 | 


DES START X L1 | [11:0] R/W 12170 Layer1 Clip Image start horizontal position(X) , it is 
based on the top left point of work plane. Please 
ensure it is in work plane. 


9.3.5.1.1.32 LAYEH1 GREY RGB 


Description: This control word defines Layer1 constant RGB for the GREY data format, or constant 
RGN in pallet mode. The format is defined in table below. 


en [sro [29 2 [27 [2 [3s [2« [а [ [т [ [тә [e [т [ v6 ] 
пате | њем ea 


Reserved GREY R L1 


Field Name Type | Reset | Description 
RU mars 


ПИ СЕР |no [se [nese — —  —. 
GREY R L1 [23:16] | RAW | 8'hO 1.Layer1 constant R for the GREY data format. 
2.Layer1 constant R in pallet mode 
GREY G L1 [15:8] RAW | 8'h0 1.Layer1 constant G for the GREY data format. 
2.Layer1 constant G in pallet mode 
GREY B L1 [7:0] R/W | 810 1.Layer1 constant B for the GREY data format. 
2.Layeri constant В in pallet mode 


9.3.5.1.1.33 LAYER1 ENDAIN 
Description: This control word defines Layer1 image data endain configure. The format is defined in table 
below. 
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Lor [sr [9 [2 [27 [25 [25 [м [2 [22 [и [29 | s [пе | v [ s6 
rus r r 


Reserved 


== ВОВ Ше MOD | | VA ашар MOD L | UV БАШАН MOD L Y. ENDIAN MOD L1 


| туре |  ю | 


Field Name Type | Reset | Description 
Value 


A. — MOD L1 > RW | 10 Layer1 image í endian mode 
O-ARGB 1- RGBA 


RGB SWAP MOD 11 | [11:9] RW Mode of swapping the bytes of 16bit RGB565 data. 
000 - RGB 001 - RBG 010 - GRB 
011 - GBR 100 - BGR 101 - BRG 
VA ENDIAN MOD L1 RAN 1370 Layer1 image layer V/A data byte order, B3B2B,Bo 
become : (3-plane) 
[1:0]: in 32bits word, 
00 - B3B?B4Bo 01 - ВВ. B2B3 
10 - B2B; ВоВ: 11 - В;В, 858 
[2]: in 64615 word, 
0- B;B;gB&B, B3B2B;Bo, 1- B3B;B,Bo B7BgBsB, 
UV ENDIAN MOD L1 | [5:3] RW | 370 Layer1 image layer UV/U data byte order, 
В:ВгВ;В, become : (2-plane) 
[1:0]: in 32bits word, 
00 - B5B;B,Bo 01 - В.В. В-Вз 
10 - ВВз ВоВ: 11-8,8, 858 
[2]: in 64615 word, 
0- В;ВВ5В, B3B2B;Bo, 1- B3B;B,Bo B7B6B5B4 
Y ENDIAN MOD L1 [2:0] RW | 370 Layer1 image layer Y/RGB data byte order, 
B45B;B,B, become : 
[1:0]: in 32bits word, 
00 - B3B2B;Bo 01 - BoB,B;Bs 
10 - В>Вз ВоВ. 11 - 8,8, 582 
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[2]: in 64bits word, 


0- B;BgBsB, B3B2B;Bo, 1- B3BsB;Bo_ B7BeBsB, 


9.3.5.1.1.34 LAYER1_ALPHA 
Description: This control word defines Layer1 block alpha .The format is defined in table below. 


ШІНЕЛЕЛЕЛЕСІРДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
[heme sr 


Reserved 


Type 


НЕМЕ ss 
ое ШИШИ ЕИ И АКЕНЕ АЕ АК ИЕ O 3 t n3 ИСИ t D"> 
ви 15 | 14 | ИЛЕШ о | 8 | 7 |е|5|4|з|2|1| o | 


Reserved ALPHA L1 


Name | 
m | н | 
rese e e e e e e e 5] 


Field Name Type | Reset | Description 

Value 
—— — Tes [ке [um 
ALPHA L1 [7:0] Layer1 block alpha. 


9.3.5.1.1.35 LAYEH1 CK 
Description: This control word defines Layer1 constant RGB Тог color-key mode. The format is defined in 
table below. 


ви [soo | о |» [2r [25 [25 [2« [23 [2 [т [в [19 [пе [з | 6 | 


Reserved 


Field Name Type | Reset | Description 
Value 
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ПО i i fea во [se [mee —_ — — — 
CK R L1 [23:16] Layer1 constant А for color-key mode. 


CK G L1 [15:8] Layer1 constant G for color-key mode. 
CK B L1 [7:0] Layer1 constant B for color-key mode. 


9.3.5.1.1.36 СОЕЕ x 12 


Description: This control word defines tap1 & tap2 of group1~8 in horizontal (vertical) coefficient table for 
scaling. The format is defined in table below. 


[mono —  [Teer-msrubriVericalcosGZoooo ono | VER COEF_1.12| 
ЕСІС | Tept-2 in group in Vertical cot (@2n0000-o000) | VER COEF 2 12] 
аі [Тарса groupa in Verica cost (тию шш) | VER COEF 9.12] 


стао | Tept-2 in groups in Vertical cot (22h0000-o000) | VER COEF В] 


0x0190 Tap1~2 in top/bottom group in Vertical coef VER_COEF_TB_12 


Reserved 
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Field Name Type | Reset | Description 
E а — 


TAP2 en ee с of дгоир1-8 in horizontal/vertical coefficient . 
И ГЕ [m ]m СООО 
ТАР1 180) [Rw |880 | Тарі of group1 ~8 іп horizontal/vertical coefficient . 


9.3.5.1.1.37 COEF. x 34 


Description: This control word defines tap3 4 tap4 of group1~8 in horizontal/vertical coefficient table for 
scaling. The format is defined in table below. 
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[mora | пара in groupt in Vertical cot (22 ооо) | VER сове t 34 
[ore | Пара in group2 in Vertical cot емо ооо) | VER COEF 2 34 
[oro — пара in groupa in Vertical cost вене ооо) | VER COEF э эи) 
[osse | паром groups in Vertical cot НФ 0000) | VER СОБЕ 534 


0x0194 Tap3-4 in top/bottom group in Vertical coef VER COEF TB 34 


Reserved 


== ee ° 
Value 

ПО бај [no [se ООО 

[ fesa [so [aro [вымя | 

таз во mw [вто |Tap3oforupt-5in horzomalveroal сов __ 


9.3.5.1.1.38 COEF x 56 
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Description: This control word defines tap5 4 tap6 of group1~8 in horizontal/vertical coefficient table for 
scaling. The format is defined in table below. 


0x0188 Tap5~6 in group8 in Vertical coef (32'h0000 0000) VER COEF 8 56 


Reserved 


== FEIERT —— 
Value 

[ [mesmo [wo [неше 

[mem [Ro [se вона 

а feo [nw [вто |Tapsoforupt-5in horzomalverioal confier. _ 
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9.3.5.1.1.39 СОЕЕ x 78 


Description: This control word defines tap7 & tap8 of group1~8 in horizontal/vertical coefficient table for 
scaling. The format is defined in table below. 


Reserved 


me TIER —— 
Value 

[ [mesmo [mo [неше 

[mem [m [sm [Remo — — 

т? [iu RW [Sm [тарт or ooupt-8inhoqzontavericar совет | 
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9.3.5.2 Application Notes 
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9.4.1 


9.4 DISPC 


Overview 


SC7731G/SC8731G Device Specification 


The display controller (DISPC) is used to fetch display data and output with DPI or ОВ! 
interface. The detail design information is presented below. 


9.4.2 Features 
> Support 2 layers, one is image and another is OSD; 
> Support YUV422/YUV420/YUV400/RGB888/RGB565/RGB666/RGB555/PACK data 
format in image layer; 
» ur RGB888/RGB565/RGB666/RGB555/PACK/COMPRESS data format in OSD 
Format Code Data Mapping 
YUV422 0000 
У | [31:24] | [23:16] | [15:8] | [7:0] | UV | [31:24] | [23:16] | [15:8] | [7:0] 
YO Y1 Y2 ҮЗ 00 мо 02 V2 
Y4 Y5 Y6 Y7 U4 V4 U6 V6 
The U/V data is half of the Y data in horizontal. 
YUV420 0001 
Y | [81:24] | [23:16] | [15:8] | [7:0] | UV | [81:24] | [23:16] | [15:8] | [7:0] 
YO Y1 Y2 Y3 00 VO U2 V2 
Y4 Y5 Y6 Y7 U4 V4 U6 V6 
The U/V data is half of the Y data in horizontal and vertical. 
YUV400 0010 
У | [31:24] | [23:16] | [15:8] | [7:0] 
YO Y1 Y2 ҮЗ 
Y4 Y5 Y6 Y7 
No U/V source data in this format, but we replace them with constant 0x80. 
RGB888 0011 
[31:24] [23:16] [15:8] [7:0] 
X RO GO BO 
X R1 G1 B1 
X: DONT care. 
RGB666 0100 
[31:24] -- [21:16] -- [13:8] -- [5:0] 
X -- RO -- GO -- BO 
X -- В1 -- G1 -- В1 
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X: DONOT саге 
RGB565 0101 
[31:27] [26:21] [20:16] [15:11] [10:5] [4:0] 
RO GO BO В1 С1 В1 
R2 G2 B2 R3 G3 B3 
RGB555 0110 
[31] [30:26] | [25:21] | [20:16] | [15] [14:10] | [9:5] [4:0] 
X RO GO BO X R1 G1 B1 
X: DONCT care. 
Compressed | 0111 | Compress data 
YUV422E 1000 | 3-Plane YUV422 
YUV420E 1001 | 3-Plane YUV420 
PACK 1010 | Packed RGB data 
[31:24] [23:16] [15:8] [7:0] 
RO GO BO В1 
G1 B1 R2 G2 
B2 R3 G3 B3 
reserved 1011~ | For future. 
1111 
All data support 4 switch mode 
Data Mapping 
Switch Mode | [31:24] [23:16] [15:8] [7:0] 
Вуіе0 Вуїе1 Вуїе2 Byte3 
Half-wordO Half-word1 
0 Вуіе0 Вуїе1 Вуїе2 Byte3 
1 Byte3 Byte2 Byte ByteO 
2 Byte2 Byte3 Вуіе0 Вуїе1 
Half-word1 Half-wordO 
3 Byte1 Вуіе0 Byte3 Byte2 
> Support dithering, RGB888->RGB666, RGB888->RGB565; 
> Support 16-, 18- and 24-bits DPI/eDPI output; 
> Support 8-, 9-, 16-, 18-, and 24-bits DBI output; 
> Support TE function when in DBI/eDPI output; 


9.4.3 


Signal Description 


The DISPC includes MUXed DPI/DBI interface to PAD, signals are listed in below. 
Table 9-2 DISPC PAD Signal List 


LCD RSTN EE ВЕ NN, LCD panel reset, active low. 
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LCD CSNO 


LCD D 


LCD FMARK 
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Ком 
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DBI I/F 


The first DBI I/F LCD panel select, active low. 


DPI I/F 


The second DBI I/F LCD 
panel select, active low. 


DBI I/F 


The DPI I/F LCD panel 
pixel clock (PCLK), active 
its positive edge. 


DPI I/F 


The DBI I/F LCD panel 
command/data indication, 
'0' for command, 41” for 
data. 


DBI-A ИЕ 


DBI-B ИЕ 


The DPI I/F panel data 
enable (DE), active high. 


DPI I/F 


The DBI I/F LCD 
panel read/write, 
‘0’ for write, ‘1’ for 
read. 


DBI-A I/F DBI-B I/F 


The DBI I/F LCD 
panel write, 
active low. 


The DPI I/F LCD 
panel VSYNC. 


DPI I/F 


The DBI I/F LCD 
panel clocked E, 
active negative 
edge. 


DBI I/F 


The DBI I/F LCD 
panel read, 
active low. 


The DPI I/F LCD 
panel HSYNC. 


DPI I/F 


The DBI I/F LCD panel 
data. 


The DPI I/F LCD panel 
data (DB), only output. 


ИЕ Bits Data 


ИЕ Bits Data 


LCD D[7:0] 


16 LCD D[15:0] 


LCD D[8:0] 


18 LCD D[17:0] 


LCD D[15:0] 


24 LCD D[23:0] 


LCD D[17:0] 
LCD D[23:0] 


EXT BYPASS EN 


LCD panel TE input. 


External DBI/DPI 
To 
PAD 
DISPC DBI 
DISPC DPI DBI 
Г 2 
DISPC DPI 
> 0 
DISPC_IF 
—» 0 0$! езгі 19 
DISPC eDPI > DSI 
= 1 HOST 
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Figure 9-27 DISPC Interface Мих Relation 


SC7731G/SC8731G Device Specification 


9.4.4 Function Description 
The DISPC's module diagram is shown in below. 
| DISPC | LCDÇ ові DISPC 
RAN ggg Dg —— ——— == — === s= ЕЕ s > |DBIDPI To 
GEE Sep AXI Domain | DBI Domain РАР 
дг Г Hæ РРЕС H i | DBI 
r Fetch | 
AXI Master = bit | CTRL 
er YIUVIN YUV2 Blendi Ditheri | 
> Fetch |”) RGB 4 ng № ng № Output рю 
"|| CTRL 
| 
LineBuffer | ОР! ке == 
2х1280х24 "f | И 
| 
K EIC QNA DIM Eee eic rM вон А 5 У sy eC ee 1 DPI Domain eM 
AHB Slave Config | DSI воры; DSI 
7 ВЕС$ | Host 
AHB Domain ‚| _— —— ——— “= 
| 


Figure 9-28 DISPC Module Diagram 


As above diagram, the DISPC includes an AXI master, fetch display data efficiently; a 

YUV2RGB module applied for YUV data; a Dithering module for different output format; 
and a DPI timing module to generate DPI interface signals and timing. The DISPC also 
includes some configure registers. 


| Ехї 


AXI Master 


V0.2 


Data Path 
There are several application path in this module. 
DISPC 
DBI/DPI > JDBUDPI To 
I PAD 
Гора ` 
Host 
Figure 9-29 External DB/DPI Bypass Mode 
DISPC 
, DBI/DPI To 
бар ОВ! Domain — PAD 
Ar ГА Ееїсһ DBI 
B CTRL 
= bit 
er YIUVIN YUV2 Blendi Ditheri 
> Fetch МЕСЕ: Па [| у Т ОР! 
CTRL 
LineBuffer DPI — 
2x1280x24 СТЕ 
DPI Domain а 
DSI| воры! DSI 
P Host 
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Figure 9-30 Single DISPC Mode 


| DISPC | Ext DBI/DPI DISPC » 
| х | DBI/DPI То 
қамысы РАР 
OSD 
Ar 74 Fetch DBI 
AXI Master Ір- bit 
er | MEAN > MUS pen | pes Le! Output 
LineBuff ААА 
DSI вррџ DSI ` 
Mni 
Figure 9-31 Multi DISPC Mode 
9.4.4.2 Data Fetch 
When source exists, the fetch module will load data from memory, it supports different 
data format, they have some difference in detail. 
Display data stored in memory is linear, this data maybe map to a big picture, but we can 
crop the picture to our interesting region by configuring a special base address and region 
size. We must note the next line address should be added the pitch other than the region's 
horizontal size. The data view for this stage as below. 
Data storage 
Base address 
X 
Data Crop 
р Pitch ——> 
[ Picture data [| | Displayed data 
Figure 9-32 Data Crop 
The image is the fetched data normally, also a background can be filled in no data area, 
image display is shown in below. 
Display XY 2 0 Display XY != 0 
Background 
Image size - Display size Image size « Display size 
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Figure 9-33 Data Display 


The DISPC supports many kinds of data format transform, in order to implement 
multi-layers blending, each layer data will be transformed to RGB888 format, these 
transform are shown in below. 


YUV422/420 | YO Y1 Y2 ҮЗ 
/400 

00 VO U2 V2 
RGB888 X 
RGB666 


RGB565 
RGB555 
Mapping to ... 


RGB888 


For display application, in order to support all kinds of panels, the blending result will be 
mapping to RGB565/RGB666/RGB888 format; 


RGB888 
Mapping to ... 


B8 


RGB565 
RGB666 
RGB888 


9443 YUV to RGB 


The blending only support RGB888 data format, so the YUV image data must be 
conversed to RGB888 before blend. Before the YUV changed to RGB, YUV can be 
adjusted for special application, the adjustment as below, 


Y tmp = (Y - 128) * y contrast / 256 + 128 + y brightness; 
У’ = CLIP(Y tmp, 255, 0); 


U tmp = (Џ - 128) * u saturation / 256 + u offset; 
U' = CLIP(U tmp, 255, 0); 
V tmp = (V - 128) * v saturation / 256 + v offset; 


ба = CLIP(V tmp, 255, 0); 


After this, the Y'U'V' will be changed to RGB, this conversion uses the constant coefficient 
matrix calculation, the calculation formula as below. 


R| |l 0 359/256 |Y' —180 
С|=|1 -88/256 -183/256||071|- 136 
В| |1 454/256 0 V'| |—227 


As above formula, the input data is YUV444, so the fetched data must be up-sampled to 
YUV444 before converse. 


When the input is YUV422, we need up-sample UV in horizontal. 
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YUV422 YUV444 
mm ln E H 2- ЕЕЕ __ 
пп ú н ______ ' PORODNOM ______ 
пп 8 © ______ | HBEHHEHH ......- 
m Original UV pixel Interpolated/duplicated UV pixel 


Figure 9-34 YUV422 to YUV444 Conversion 


When the input is YUV420, we need up-sample UV in horizontal, and duplicate UV in 


vertical. 
YUV420 , YUV444 
E и n BN _____- = EHEHN ______ 
С^ППЕППЕПП ____--_ 
EG # H ______ =" ІНЕН... 
p Original UV pixel B Interpolated/duplicated UV pixel 


Figure 9-35 YUV420 to YUV444 Conversion 


When the input is YUV400, we need replace the UV with some constant vale, here is 0x80. 


YUV400 
Y 


YUV444 
Y 


U/V is some a constant value 


Figure 9-36 YUV400 to YUV444 Conversion 


9.4.4.4 Blending 


The module supports 3 blending modes, if L0 is bottom layer, L1 is up layer with alpha А1, 
and the blending result is L, one is: L = L1*A1 + L0*(1-A1), one is: L = L1 + LO*A1, and the 
last is: L = L1 + LO*(1-A1). 


The alpha selection is below, 


if (11 == оза color key) //transparent 
Al = 8'h0; 
else if(1--osd alpha sel) //layer alpha 


Al = layer alpha; 
else if(2--0sd alpha sel) //combo alpha 
Al = pixel alpha*layer alpha; 


Else //pixel alpha 
А1 = pixel alpha; 
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L = L1*A1 + LO*(1-A1) 
This blending calculation is below, (only use a multiply) 


if (Al == 8'hff) 
‚| = 11; 
else if(Al == 8'h00) 
‚= LO; 
else 
L = (11 - 10) *А1/256 + LO; 
L = L1 + 10*А1 
This blending calculation is below, 
if(Al == 8'hff) 
‚= LO; 
else 


‚ = L1 + L0*A1/256; 


L = L1 + L0*(1-A1) 
This blending calculation is below, 


if(Al == 8'hff) 
‚= 11; 
else if (Al == 8'h00) 
‚= L0; 
else 
‚= L1 - 10* (1-А1) /256; 


9.4.4.5 Dithering 
Here an improved threshold-matrix dithering algorithm is adopted. 


Dither Matrix T 


RGB888 RGB565/RGB666 


Figure 9-37 Dithering Data Flow 


Dithering data flow is shown as Figure 9-3710. In the module which Ri[7:0] is converted to 
Ro[4:0], the dither matrix T can be a simple 4x4 matrix as follow. 
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9.4.4.6 


V0.2 


0405 
6273 
1 5 1 4 
& 3 6 2 


When conversing RGB888 to RGB565, Ri[7:0] is separated to two parts. The first part is 
the higher five bits Ri[7:3] and the second part is the low three bits Ri[2:0]. The low three 
bits Ri[2:0] is compared with the corresponding element in the threshold matrix. If Ri[2:0] is 
bigger than the corresponding element, the Ri[7:3] add 1. Otherwise, Ri[7:3] remains its 
initial value. The output result Ro[4:0] is equaled with Ri[7:3]. The next pixel does the 
same cycle processing. In the row direction of image pixel array, column exchange should 
be done after every four pixel processed. Also namely, the first row move to the fourth row, 
the rest three rows move forward one by one in order(1->4, 2->1, 3->2, 4->3). After finish 
four times column exchange, reverse the present threshold matrix, the do the column 
exchange. In the column direction of image pixel array, row exchange should be done 
after every four pixel line processed. After finish four times row exchange, reverse the 
present threshold matrix, then do the row exchange. The method of row exchange is as 
same as column exchange which is described above. 


When Gi[7:0] is converted to Go[5:0], we the threshold matrix dithering algorithm. The 
dither matrix T can be a simple 2x2 matrix at follow. 


0 2| 

3 1| 
Gi[7:0] is separated to two parts. The first part is the higher six bits Gi[7:2] and the second 
part is the lower two bits Gi[1:0]. The lower two bits Gi[1:0] is compared with the 
corresponding element in the threshold matrix. If Gi[1:0] is bigger than the corresponding 
element, the Gi[7:2] adds 1. Otherwise, Gi[7:2] remains it initial value. The output result 
Go[5:0] is equaled with Gi[7:2]. 
For Bi[7:0] is converted to Bo[4:0]. We apply the same threshold method for Ri[7:0] to 
Ro[4:0]. 


When conversing RGB888 to RGB666, the Ri[7:0], Gi[7:0] and Bi[7:0] all are same as 
Gi[7:0] at above. 


Dithering includes 565 and 666 two modes, when in display mode, the mode decided by 
display configure; when in capture mode, the mode is decided by capture format. 


DPI Interface 


In normal operation, DISPC should continuously provide complete frames of image data at 
a sufficient frame rate to avoid flicker or other visible artifacts. 

The display image is comprised of a rectangular array of pixels. The frame is transmitted 
from the DISPC to a display device as a sequence of pixels. With each horizontal line of 
the image data sent as a group of consecutive pixels. 

Each pixel value (16-, 18-, or 24-bit data) is transferred from the DISPC to the display 
device during one pixel period. The rising edge of PCLK is used by the display device to 
capture pixel data. Since PCLK runs continuously, control signal DE is required to indicate 
when valid pixel data is being transmitted on the pixel data signals. 
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HeYNC HBP! HACTIVE ' НЕР 


Display Area 
VACTIVE+HACTIVE: data transfer 


DE = 1 


Figure 9-38 DPI General Timing 


1 Frame 
VBP ' МЕР 
4----> 


VSYNC Display Area 


miim mm 


| 


п 
fy | 


Ш 


гове AMUN oon uuu UVUUUI 


овјаз:ој тайа (ope) atid 
Figure 9-39 DPI Timing 


9.4.4.7 eDPI Interface 


The eDPI I/F is an enhances DPI I/F from Synopsys that supports sending the DCS 
memory write commands. It supports tearing effect, but DSI host cannot generated the 
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tearing effect automatically, it always is trigged by ‘set_tear_on’ command. The eDPI 


supports halt function, it indicates the DSI host needs DISPC to wait it. The interface 
define is shown in below. 


dpipclk | | | | | | 


edpiwms _ | 


dpidataen __| 


edpihalt 


dpipixdata DO |D1|D2| D3|D4| D5| D6| 07| 08 D9 010511 


Figure 9-40 eDPI Interface 


9.4.4.8 ОВ! Interface 


There are three types of DBI implementations, named type А, В and C, the type A is M68, 


type is 180, and type C is SPI, the DISPC supports type A and type B. Their write/read are 
shown in below. 


WRITE Sequence Read Sequence 


CSX 


D/CX 


Figure 9-41 DBI-A (M6800) Write/Read 


WRITE Sequence Read Sequence 


CSX 


D/CX 


WRX 


RDX EN EE 
WCSS, АРМ — QWHPW 


RCSS „ 


Figure 9-42 DBI-B (18080) Write/Read 
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9.4.5 Control Registers 


9.4.5.1 Memory map 
DISPC BASE ADDR 


= ст 
Г +“ 
Е Г: ӘУ C —— 
е И 
с=с == 
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t Description 

Address P 

0x0080 DPI CTRL DPI control 

0x0084 DPI H TIMING DPI horizontal timing 
0x0088 DPI V TIMING DPI vertical timing 
0x008C | DPI STSO DPI display position info. 
0x0090 | DPI 5Т51 DPI display frame info. 
0x00A0 DBI CTRL DBI I/F configuration 


0x00A4 | DBI TIMINGO DBI timing configuration for CSO 
device 

0x00A8 | DBI TIMING! DBI timing configuration for CS1 
device 


үр 


0х0000 | OSD R BASE ADDR OSD compressed Red data base 
address 

0х0004 | OSD а BASE ADDR OSD compressed Green data base 
address 

0х0008 | OSD B BASE ADDR OSD compressed Blue data base 
address 


p 

Shadow Registers (read only) 

0х00ЕО Image config 

0x00E4 Image Y/RGB data base address 
0х00ЕЗ Image UV ог U data base address 


0х00ЕС | SHDW IMG V BASE ADDR Image V data base address 
Ox00F0 | SHDW IMG SIZE XY Image size 


Ox00F4 | SHDW IMG PITCH Image pitch 
Ox00F8 | SHDW IMG DISP XY Image display position 


0х00ЕС 
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Ест ОИ 
EN NENNEN О 
[L.C җ\` 
D | 
рр 


9.4.5.2 Register Descriptions 


9.4.5.2.1 DISPC CTRL 
Description: DISPC module control. 
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Reserved 


"ee DISPC GAP DISPC IF 


| Туре | 


Field Мате Type | Reset | Description 
о ANS RN 


— MODE s RAW | 1'hO еқ” ИИ request mode 
0- intensive request; 
1- loose request; 


EXP MODE [17:16] | RW The mode RGB555, RGB565 or RGB666 

expand to RGB888, 

0- use MSBs; 

1- use 05; 

2- use LSB; 

3- reserved. 

For example, 5bits -> 8bits expansion is: 
0 | 04 | 03 | 02 | D1 DO | D4 | 03 
1104 | 0310210110010 |0 


DISPC GAP [15: sa DISPC AXI burst gap, it is AXI clock unit. 


PWR_CTRL lhO | Power control, output busy status to close AXI 
clock of this DMC channel. 
0: disable; 
1: enable. 
DITHER EN у Image апа OSD dithering enable 
0- disable; 
1- enable. 
AXI BUS SWT [5] ! АХ! 64-bits data switch mode, if 6461$ bus 
data is { W1, WO}, then it mapped to: 
0- (W1, WO}; 
1- (W1, WO} > (WO, М1}. 
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DISPC IF [2:1] RW |2'h2 DISPC |/Е selection 
0- DPI I/F; 
1- eDPI I/F; 
2- DBI I/F. 


DISPC_EN R/W | 10 DISPC enable, 
0- disable; 
1- enable. 


9.4.5.2.2 DISPC SIZE XY 
Description: DISPC display size. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
Name r 


Reserved DISPC SIZE Y 


Type 


Reserved DISPC SIZE X 


Type 


Field Name Type | Reset | Description 
Value 


КИНИ 27:70 ССС 
[meme юше — 2  — 


9.4.5.2.3 DISPC RSTN 
Description: DISPC device reset. 
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Cm [sro [s [29 [7 [25 [25 Га [ 5 [2 Га [9 | е v еу 


Reserved 


Field Name Type | Reset | Description 
Value 


[m [mo [sme 
DISPC ВТМ RAN А DISPC device reset 
0- reset device; 
1- release device. 


9.4.5.2.4 DISPC BUF THRES 
Description: Buffer threshold. 


ШІНЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕГІ 
co Cee 


Reserved BUF_THRES2 


ES Reserved BUF THRESO 


me | = НИСИН нн 
rese eel О ИС r С С О ОС ОС e СО 


Field Name Type | Reset Description 
Value 


ро [+o mew — 
BUF THRES2 [27:16] | RW | 12'h500 | It indicates that module issues busy to open AXI 
clock and prepare to fetch data when buffer 
depth <= BUF THRES2. 
BUF ТННЕ51 [15:14] | RW It indicates that module releases busy to close 
AXI clock when buffer depth >= (2432 — 64 * 
BUF THRES!1). 
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BUF THRESO [11:0] | АМУ | 12'h500 | It indicates that module fetches data when buffer 
depth <= BUF THRESO. 


9.4.5.2.5 DISPC STSO 
Description: DISPC debug statusO. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕІ 


Es Reserved OUT BUF DEPTH 


LI мам 


"еше ә [j 
Value 
[us [ап mo [то [oiro moade busy saws — — 
|_________ воза no [se |meme — 
[OUT RUF DEPTH [tras [Ro |129. |олрлалевав — _ 
x “ем [me [nese SSS 
отв: [из Ro [то [Ouwtwerusaus — | 
OUT BUE euer ua RO vm [Oumwtuleremwyseus — | 
[ourmeo rui [ий mo [то | ошинғошаав — — | 
[от ғо вету [n [но |тм [OwwrFOemmwsus — 
Гея iro fe [Ro [m уном 
Dem ғғо меті [m] [но [тт |VmFrFOemwsus — | 
[osoro FULL m [но [me [osb itn PFO rss — 
Гозо Ғғо emery |) [но [Tw [OSD teton FFO emoy sas — 
varor в [mo [wo [Vreer riro ises — | 
уком [ir [но [ты |VieerOemeysmus — — — | 
verou [а [но [то [юке — — | 
UV РКО emery |í) [но [ти [Uven Fio mpy sews | 
тағо uu [m [Ro [то [Y reen riro rsa — | 
КЕЛ | [AO [тм [ViechFiFOempysaus | 
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9.4.5.2.6 DISPC_STS1 
Description: DISPC debug status1. 


эю [осш 771 
ШІНЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
C 


Reserved 


ER E eu a ғ ud 
Reserved Fu EMP FUL EMP Fu Ee 
TY 


=e 
Value 
ыш [mo Гао nes — — — 
[его к ы [но [o |в воа 
SFO ETV |i Ro [ти |BierFosmevsmus | 
error [а [во [то оное 
[rorum |i [во [im |Gerroemysau | 
аю [m [mo [то [Rien EFO usats — | 
[R Fro eve [m [во [r [RletchFIFOempyseus — — 


9.4.5.2.7 IMG CTRL 
Description: Image layer configuration. 


Image layer configuration 
[mono [нету [| SHDWLIMG_CTRL 
| Bit [31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16- 


Reserved 


p 
Res 
iuc С T ES 1 Sw 72 — Hr IMG. FORMAT 
те ~ 


=] к = | = j| = 
LIEN Е С С [> 1° [5 [>> [> [> ОИ ШЕШШ: 


еге [et [Type [Reset [bescrpion — — — — — — | 
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сз _ у Еа s 
| tite] "RO |16 [Reseved o 


IMG RB SWITCH | [15] RAV | 1710 R/B order switch for RGB data 
0- DONOT switch; 
1- exchange R and B. 
Active for RGB888/666/565/555 data. 


mr qe mom wn 


IMG V SWITCH [13:12] 2ћ0 It is only when image data is 3-plane YUV format, it 
is image layer V data byte order in a 3261$ word, if 
the source is (BO, B1, B2, ВЗ}, then it mapped to: 

0- (BO, B1, B2, ВЗ); 
1- (BO, B1, B2, ВЗ) > (B3, B2, B1, BO}; 
2- (BO, B1, B2, B3} (B2, B3, BO, В1}; 
3- (BO, B1, B2, B3} > (B1, BO, B3, B2). 
IMG UV SWITCH | [11:10] When image data is RGB format, it is useless; when 


image data is YUV format, it is image layer UV data 
byte order in a 32bits word, if the source is (BO, B1, 
B2, B3}, then it mapped to: 


0- (80, B1, B2, B3}; 
1- (BO, B1, B2, B3) (B3, B2, B1, ВО}; 
2- (B0, B1, B2, B3) (B2, ВЗ, BO, B1]; 
3- (B0, B1, B2, B3) > (B1, ВО, ВЗ, 82). 


Image layer data format, it supports following ones: 
0000-YUV422; 
0001-YUV420; 
0010-YUV400; 

001 1-RGB888; 
0100-RGB666; 
0101-RGB565; 
0110-RGB555; 
1000-3-plane YUV422; 
1001-3-plane YUV420; 
1010-Packed RGB888; 
Others are invalid. 


IMG Y SWITCH Image layer Y/RGB data byte order in a 32bits word, 
if the source is (BO, B1, B2, B3}, then it mapped to: 
0- (BO, B1, 82, B3}; 
1- (80, B1, B2, ВЗ) > (B3, B2, B1, BO}; 
2- (80, B1, B2, B3} > (82, B3, BO, B1}; 
3- (80, B1, B2, B3} > (B1, BO, B3, B2}. 
j ООО 


IMG. FORMAT 
3:1 


эл [no | 
IMG ЕМ RW 1'h0 Image layer enable 
0-disable; 
1-enable. 
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9.4.5.2.8 IMG Y BASE ADDR 
Description: Image Y component base address. 


0x0024 Image Y component base address IMG Y BASE ADDR 


0x00E4 Shadow (read only) eer MUSS 


| в |s1 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 [22 | 21 | 20 | № | 16 | 17 | 16 | 
мэ BASE ADR 


IMG_Y_BASE_ADDR 


EET Е no Е ЗВ Е ЕКИ ss 


IMG. Y ВАЗЕ ADDR 


Field Name Type | Reset | Description 
Value 
IMG Y BASE ADDR | [31:0] R/W | 320 | When image is YUV format, it is Y data base 
address; when image is RGB format, it is RGB data 
base address. It is byte unit. 


co 
LIEN 


9.4.5.2.9 IMG UV BASE ADDR 
Description: Image UV or U component base address. 


0x0028 Image UV component base address T 


SHDW . 
0х00ЕЗ Shadow (read only) IMG UV BASE ADD 


R 
| вт | за зо | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | t9 | 18 | 17 | 16 


IMG, UV. BASE ADDR 


ЕСИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕШЕНЕЛ 
ың:  ммыән | | ||| 


IMG, UV. BASE ADDR 


нн 
Preset fo [o [e [= [=] 


ЕЕЕ ЕЛЕНЕ ЕЯ Е 
= prep _ 
Value 


IMG UV BASE ADDR | [31:0] | RW | 320 | When image is 2-Plane YUV format, it is UV data 
base address; when image is 3-Plane YUV 
format, it is U data base address; otherwise, it is 
useless. It is byte unit. 
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9.4.5.2.10 IMG V BASE ADDR 
Description: Image V component base address. 


0х002С Image V component base address IMG V BASE ADDR 


0х00ЕС Shadow (read only) GE NEUSS 


| ви |s1 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | № | 16 | 17 | 16 | 
[Name | s mv | |(- 


IMG V BASE ADDR 


e |v Pe СЗ ЗЕЕ ЗЕ АСВ А 


IMG V BASE ADDR 


Field Name Type | Reset | Description 
Value 
IMG V BASE ADDR [31:0] | RW |32980 | When image is 3-Plane YUV format, it is V data 
base address; otherwise, it is useless. It is byte 
unit. 


9.4.5.2.11 IMG SIZE XY 
Description: Image layer size. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
Name ap 


Reserved IMG SIZE Y 


co 
LIEN 


Reserved IMG SIZE X 


ГТЗ 
те е” чн 


Field Name Type | Reset | Description 
Value 
[ rae [no [ano [шее 
IMG SIZE Y [27:16] | RW | 12'h0 | Image layer vertical size, it is based on the top left 
point of work plane. Please ensure it is in work 
plane. It is pixel unit. 
[ isa fo [m [воа 
IMG SIZE X [11:0] 12'h0 | Image layer horizontal size, it is based on the top 
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left point of work plane. Please ensure it is in work 
plane. It is pixel unit. 


9.4.5.2.12 IMG PITCH 
Description: Image layer pitch. 


[mos [s | SHDN-MGLPTOH. 
Lm [s To o [29 [2 [25 [25 [ и [ [з Га [ 9 |  [ e | v е 
rr 


Reserved 


Field Name Type | Reset | Description 

Value 
wawara sor] 
IMG_PITCH [11:0] 1280 | Image layer pitch. It is pixel unit. 


9.4.5.2.13 IMG DISP XY 
Description: Image layer start position. 


[oos —  [Sm&w анон морро | 
Pex [и | о |» | |“ |» |» а [а и [о | пе [пе | [пе] 
co жну 


Reserved IMG DISP Y 


Field Name Type | Reset | Description 
Value 


атов no |480 [Reseved S 


IMG DISP Y [27:16] | RW | 12'h0 | Image layer vertical start position, it is based on 
the top left point of work plane. Please ensure it is 
in work plane. It is pixel unit. 
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IMG DISP X [11:0] R/W | 1270 | Image layer horizontal start position, it is based on 
the top left point of work plane. Please ensure it is 
in work plane. It is pixel unit. 


9.4.5.2.14 BG COLOR 
Description: Background color. 


[ooore [sm — анон воссолон 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕС 
rum 


Reserved 


== F Теш ее 
Value 
[шиш [no [so [ns — _ 


9.4.5.2.15 OSD_CTRL 
Description: Image layer configuration. 
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OSD layer configuration OSD CTRL 


0x0100 Shadow (read only) SHDW OSD CTRL 


| e [st 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | z0 |1 | 18 | 17 | 6 | 


OSD BLEN 
D MODE 


oso 
Reserved анаты OSD FORMAT us PHA к | озо 
те 


Reserved 


| Туре | 


Field Мате Туре | Reset | Description 
Value 


PC tatty [мо |t£ho | Reserved 


OSD BLEND MODE | [17:16] | RW | 270 OSD layer blending mode, 
0- normal mode; 
(L=(1-A1)*LO + A1*L1) 
1- special mode; 
(L=A1*LO + L1) 
2- special mode; 
(L=(1-A1)*LO + L1) 


OSD RB SWITCH [15] RAV |1'hO R/B order switch for RGB data 
0- DONOT switch; 
1- exchange R and B. 
Active for RGB888/666/565/555 data. 


| мю АО [sno | песма || 


OSD SWITCH [9:8] RW |270 OSD layer data byte order in a 32bits word, if the 
source is (BO, B1, B2, B3), then it mapped to: 
0- (80, B1, B2, B3]; 
1- (BO, ВІ, B2, B3) > (B3, B2, B1, BO}; 
2- (BO, B1, B2, ВЗ} > (B2, ВЗ, BO, B1}; 
3- (BO, B1, B2, B3} > (B1, BO, B3, B2). 
OSD FORMAT [7:4] RAV | 40 OSD layer data format, it supports following ones: 
0011-RGB888; 
0100-RGB666; 
0101-RGB565; 
0110-RGB555; 
0111-Compressed; 
1010-Packed RGB888; 
Others are invalid. 


OSD ALPHA SEL [3:2] OSD layer alpha selection 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1596 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


ӨБЕЗШІШІ | SC7731G/SC8731G Device Specification 


0-pixel alpha; 

1-block alpha; 

2-combo alpha (pixel alpha * block alpha); 
3-reserved. 


OSD CK EN [1] RAN | 10 OSD layer color key enable, 
0-disable; 
1-enable. 

OSD EN RAV | 1710 Image layer enable 
0-disable; 
1-enable. 


9.4.5.2.16 OSD BASE ADDR 
Description: OSD base address. 


0x0044 OSD base address OSD BASE ADDR 


0x0104 Shadow (read only) Е PN 


| Bw | за зо | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | to | 18 | 17 | 16 


OSD BASE ADDR 


| p [ае 1 | 1з | 12 | o | ге v | е | 5 | 4 |з|2 | 10 


OSD BASE ADDR 


= [> |o [s [e [e [8 


о | о | о о јо о [оао [о 
= Ба Ба 
Value 


OSD BASE ADDR |181:0] 32'h0 | OSD data base address. It is byte unit. 


9.4.5.2.17 OSD SIZE XY 
Description: OSD layer size. 
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0x0048 OSD layer size OSD SIZE XY 


Shadow (read only) SHDW . 
OSD SIZE XY 


Pe [э [з [ж [ж [а [ж 2 ан [э [з [ж [ [з [зв [з [л] 


0х0108 


Field Мате Туре | Reset | Description 
Value 


ро [emm [meme SCS 


OSD SIZE Y [27:16] | RW | 1270 | OSD layer vertical size, it is based on the top left 
point of work plane. Please ensure it is in work 
plane. It is pixel unit. 


[ sia во | [меш 

OSD SIZE X [11:0] | RW | 1270 | OSD layer horizontal size, it is based on the top 
left point of work plane. Please ensure it is in work 
plane. It is pixel unit. 


9.4.5.2.18 OSD PITCH 
Description: OSD layer pitch. 


ос [Sh диви озо POT 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕЛ 
СТ ERI] 


Reserved 


Field Name Type | Reset | Description 

Value 
L— — — [esse [am 
OSD PITCH [11:0] 1280 | OSD layer pitch. It is pixel unit. 
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9.4.5.2.19 OSD DISP XY 
Description: OSD layer start position. 


0x0050 OSD layer start position OSD DISP XY 


SHDW _ 
OSD DISP XY 


| Bt | 31 | soj 29 | 28 | 27 | 26 | 25 |24 | 23 | 22 | 21 | 20 | 19 | t8 | 17 | 16 | 
| Name — Ura 


0x0110 


Reserved OSD DISP Y 


Reserved OSD DISP X 


ГТЗ 
we ю — | чн 
пева | по | | ер Ре [oo 


Неја Мате Туре | Reset | Description 
Value 


|. css 


OSD DISP Y [27:16] | RW | 1280 | OSD layer vertical start position, it is based on the 
top left point of work plane. Please ensure it is in 
work plane. It is pixel unit. 


[ fajo [m воа 

OSD DISP X [11:0] | RW |1210 | OSD layer horizontal start position, it is based оп 
the top left point of work plane. Please ensure it is 
in work plane. It is pixel unit. 


9.4.5.2.20 OSD ALPHA 
Description: OSD layer alpha. 


оша [Smám анон ово на | 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 


Reserved 


Reserved OSD ALPHA 


Pune | 
ef н 
rese o | а [o [o [o[e E 


Field Name Type | Reset | Description 
Value 


sa“ a ssca 
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9.4.5.2.21 OSD CK 
Description: OSD color-key. 


О ООО ПОЕТ 
ви [и [о |» |» |» |» а |» и [о пе | | «| 
rum = 


Reserved 


Feee e ee ВЕ ВВ 


OSD CK G OSD CK B 


ЕЛЕНЕНЕНЕНЕНЕНЕНЕНЕЯЕНЕЛЕНЕНЕНЕНЕН 


Ga 
Value 
[mes [m [sm [ns — — 


9.4.5.2.22 Y2R CTRL 
Description: YUV to RGB configuration. 


[oom _____| виа | отот 
а [эз [з e е z 2 |» |» 2 [ж ] и | о [з [тв [т е 
me =, 7 


Reserved 


Field Name Type | Reset | Description 
Value 


Tesi [so [sro [Reese  — — — — —] 
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Y2R CTRL RAN |1711 UV horizontal up-sampling mode, 
0-duplicated; 
1-average. 


9.4.5.2.23 Y2R Y PARAM 
Description: Y adjustment parameters. 


0x0064 Y adjustment parameters Y2R Y PARAM 


SHDW _ 
Y2R Y PARAM 


| Bw [sr ioo | 29 | зе | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | № | 16 | 17 | 16 


Reserved Y BRIGHTNESS 


Reserved Y CONTRAST 


Name 
те ы Г ы SS 
пева Ee С С С С С О ОС ИС АС С О С ОС С 


== Gla i 
Value 

x вело [me Rem CS 

Y Brightness (59), 250-255 

_ шешш [em mene 7 

hccowmas: [ieo [nw imo у сотан оов 


9.4.5.2.24 Y2R U PARAM 
Description: U adjustment parameters. 


0x0068 U adjustment parameters Y2R U PARAM 


SHDW_ 
oe Y2R U PARAM 


| Bt (зт | 30 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 19 | 8 | 17 | 16 | 
ША ____ 727 - 


Reserved U OFFSET 


Reserved U SATURATION 


1 


Name | 
| — => | m | 
к= [ [o [° |° [e [° | ЕЛЕНЕНЕНЕНЕНЕН 
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Field Name Type | Reset Description 
Value 


|. Ию |26hO [бе 


U OFFSET [23:16] 8'h80 | U offset, 0-255. 
[mem [me "memes ЕНЕ 
U SATURATION [9:0] | ВМ |10'h100 | U saturation, 0-1023. 


9.4.5.2.25 Y2R V PARAM 
Description: V adjustment parameters. 


0x006c V adjustment parameters Y2R V PARAM 
SHDW . 
Y2R V PARAM 


| Bw [sr ioo | 29 [26 | 27 | 26 | 25 | 24 23 | 22 | 21 | 20 | to | 19 | 17 | 16 
| ШИ 2 |Ң 


Reserved V OFFSET 


Reserved V. SATURATION 


1 


== LIEB 
Value 
[mms [mm [mew — 
ео [em [Resenes — 
WsaTURATION во [RW | r0n200 Гу saturation o0 


9.4.5.2.26 DISPC_INT_EN 
Description: DISPC interrupt enable. 
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Cex [и [о | Га |z 2 |» [2 2 је ји Гао | s [m [ее 


Reserved 


- 2 


| Туре | 


Field Мате Туре | Reset | Description 
Value 


[31:5] С 2780 | Reserved ||| 

— [4] R/W | 780 Enable DISPC UPDATE DONE interrupt, 
the interrupt is for DISPC finish registers 
updating. 

INT EDPI TE EN [3] R/W | 710 Enable DISPC_EDPI_TE interrupt, the 
interrupt is for DISPC gets an eDPI TE 
pulse. 

INT ERR EN [2] RAW | 1'hO Enable DISPC ERR interrupt, the interrupt 
is for DISPC is underflow. 

INT TE EN [1] R/W |1'hO Enable DISPC TE interrupt, the interrupt is 
for DISPC get a TE pulse. 

INT DONE EN R/W |1'hO Enable DISPC. DONE interrupt, the 
interrupt is for DISPC finish a frame. 


9.4.5.2.27 DISPC INT CLR 
Description: DISPC interrupt clear. 
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ШІНЕНЕЛЕЗЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕКІ 


з= 0000] 
КЕСЕ КИЕВ RT RH ЕНЕНЕ ЕЗ БК 


Reserved 


Reserved 


ЕЕ = 


Field Name Type | Reset | Description 
Value 


нез |н [meme T c 


INT. UPDATE _ — CLR Write ‘1’ to clear DISPC. UPDATE. DONE 
interrupt. 


were и wo [n (Ие se = СИ 
Dwrpow aum |о/ wo [re [We Tio clear DISPC_DONE memi | 


9.4.5.2.28 DISPC_INT_STS 
Description: DISPC masked interrupt status. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 


Reserved 


Type 


Reserved 


Field Name Type | Reset | Description 
Value 


sss — | 
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Га” [во [o | asked DISPC_ UPDATE DONE rerio | 
[a [no [ro |Nesea Dec ЕС ТЕ тат 
TES [й |ко [me мане ово пятна 
"Гг |” | 
ror [Ro 


INT_UPDATE_DONE_STS 
INT EDPI TE STS 


INT TE STS Masked DISPC. TE interrupt. 
INT. DONE. STS Masked DISPC. DONE interrupt. 


9.4.5.2.29 DISPC INT RAW 
Description: DISPC raw interrupt status. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


Reserved 


INT — 
Reserved В E 


ез" |“ Re mmm 
Value 
[qmm Гато nese ] 
[NT UPDATE DONE RAW [Wi [но |110 [RawbISPC.UPDATE DONE Werk | 
мг TE RAW _ [B] [RO |110” [RewDSPOEDPLTE mem. _ 
INT_ERRLRAW [m] RO mo | Raw Dispo пяем 
[NLDONERAW |m [но Tw | Raw pispe тенета 
[INT-DONE.RAW — | [во [rno [Raw DiSPo-DONE merui | 


9.4.5.2.30 DPI_CTRL 
Description: DPI/eDPI control. 
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ШСИЕШЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕЛ 


- 


| Type | 


Reserved DPI_BITS 


M 
Type —== [al i 


Field Name Type | Reset | Description 
a = 


DPI HALT. EN “мм — halt function enable. 


DSI DPI COLORM T R/W | 1180 DSI DPI I/F color mode 
0- Normal color mode; 
1- Reduced color mode. 


DSI DPI SHDN [14] R/W |1'hO DSI DPI I/F shut down 
0- No action; 
1- DPI is shut down. 


[sino [eo [meva CS 


EDPI TE SEL [10] R/W | 110 eDPI TE selection 
0- From eDPI I/F; 
1- From external PAD. 


eDPI TE polarity 
0- Positive pulse; 
1- Negative pulse. 


eDPI TE enable 


EDPI TE POL ШИ 
EDPI ТЕ ЕМ 

0- Disable; 
Enable. 


DPI BITS [7:6] DISPC pixel data width 
0- 16bits; 
1- 18bits; 
2- 24bits; 
3- reserved. 
— B mm ENS 


Write ‘1’ to update current registers to 
shadow registers, the update will be 
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DISPC registers update mode 
0- update with SW and VSYNC; 
1- update only with SW. 


DPI RUN MODE ! DISPC run mode 
0- always run mode, it can be for RAMless 
or non-RAMless device; 
1- single run mode, it may be for 
non-RAMless device. 


DPI_DE_POL ! DPI DE polarity 
0 — active high; 
1 — active low. 
DPI VSYNC. POL í DPI VSYNC polarity 
0- positive pulse; 
1- negative pulse. 


DPI HSYNC POL | DPI HSYNC polarity 
0- positive pulse; 
1- negative pulse. 


9.4.5.2.31 DPI H TIMING 
Description: DPI horizontal timing. 


0x0084 DPI horizontal timing DPI H TIMING 


SHDW _ 
DPI Н TIMING 


= а Га ә Га Га Га Га Га Га Гаа Га а а е ес 
ІСІГІ = | = 


эн 


ЕССЕ ПАСА ПА" a u О В Е КЗ Е ЕЙ В А ВЕ Е ЗН 
О ЕЕ ЕА А С ПИ DER TEE ДЕИ ЕС CRI EC 


Shadow (read only) 


HBP HSYNC 


туре T 


езе (е pee — 
Value 


9.4.5.2.32 DPI V TIMING 
Description: DPI vertical timing. 
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SHDW _ 
DPI V. TIMING 


0x0134 Shadow (read only) 


ne | 
ГОЗЕЯКИКИКЯКЯКЯКЯКИКИКЯКЯКИКЕ 


Field Мате Туре |Reset | Description 

Value 
[31:20] 120 | Vertical front porch, line unit. 
[19:8] 120 | Vertical back porch, line unit. 


VSYNC [7:0] VSYNC width, line unit. 


9.4.5.2.33 DPI STSO 
Description: DPl/eDPI debug statusO. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
Name РОЗЕ 


Reserved 


= Са 5 ° 
Value 

Co y ван рю [nes — 

Wont [еее [no [imo | Gurentvericaline number 

[memo [sm [Reseed CS 

pont [шею [но [ismo [Ourenthozonaline number — | 


9.4.5.2.34 DPI_STS1 
Description: DPI/eDPI debug status1. 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
ШІ i 


ERR_CNT 


== F m= c 
Value 

|ЕВА СМТ. |181:17] | ВО |1580 | The half of underflow times, it is debug only. 

кт |Hso {во |1680 | Current frame number. (Only for DPI I/F) 


9.4.5.2.35 DBI CTRL 
Description: DBI control. 


m ЯК 


DBI_ TE_ 


DBI_ 


ыл элит пиши E 


Field Name Type | Reset | Description 
Value 


|. Ию feno |Reseved S 


DBI STS [25:24] 290 DBI work status, only for debug purpose. 
0- ОВ! state is in idle; 
1- DBI state is in setup; 
2- ОВ! state is in low; 
3- DBI state is in high. 


____________гзаа | то |2 |ћезема | (| 
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DBI C8 MODE у DBI CS mode 
0- Generated by logic; 
1- Always low. 


DBI CS ! ОВ! selection 
0- use DBIO device; 
1- use РВИ device. 


пела [но |20 [Reseved — | 


TE POL [17] RAN |1'hO Tear effect (FMARK) polarity 
0- Positive pulse; 
1- Negative pulse. 

TE EN [16] R/W |1'hO Tear effect (FMARK) enable 
0- Disable; 
1- Enable. 


— sa as. _ | ~ || 


PIXEL BITS1 [13:12] | RW | 2'hO Panel pixel data bit width for ОВИ device 
0- 16bits; 
1- 18bits; 
2- 24bits; 
Others are reserved. 


DBI BITS1 [11:9] | RW | 3'hO DBI interface bus width for ОВИ device 
0- 8bits; 
1- 9bits; 
2- 16bits; 
3- 18bits; 
4- 24bits; 
Others are reserved. 


DBI TYPE1 RAN | 170 DBI interface type for ОВИ device 
0- Type-B (18080); 
1- Type-A (M6800). 


ута [RO [zno [nese —— | 


PIXEL BITSO [5:4] R/W |270 Panel pixel data bit width for DBIO device 
0- 16bits; 
1- 18bits; 
2- 24bits; 
Others are reserved. 
DBI BITSO [3:1] R/W | 370 DBI interface bus width for DBIO device 
0- 8bits; 
1- 9bits; 
2- 16bits; 
3- 18bits; 
4- 24bits; 
Others are reserved. 


DBI TYPEO R/W | 170 DBI interface type for DBIO device 
0- Type-B (18080); 
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9.4.5.2.36 DBI TIMING 
Description: ОВ! read/write timing setting. 


0x00A4 DBI timing for active DBIO device DBI TIMINGO 


0x00A8 DBI timing for active ОВИ device DBI TIMING1 


R/W R/W R/W 


Field Name Type | Reset | Description 
Value 

ВС55 [31:28] | RW | 4'hO Read to CS setup time, it is 0-15. It is DBI 
clock unit. 

RLPW [27:22] | RW | 6'hO Read low pulse width, it is 0-63. It is ОВ! 
clock unit. 

RHPW [21:16] | RW | 6'hO Read high pulse width, it is 0-63. It is ОВ! 
clock unit. 

WCSS [15:12] | RW | 4'hO Write to CS setup time, it is 0-15. It is ОВ! 
clock unit. 

WLPW [11:6] | RW | 6'hO Write low pulse Width, it is 0-63. It is DBI 
clock unit. 

WHPW [5:0] R/W | 6'hO Write high pulse width, it is 0-63. It is ОВ! 
clock unit. 


NOTE: Above settings all are DBI clock unit. 


9.4.5.2.37 DBI RDATA 
Description: ОВ! read back data. 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
О ООО ООО 


ОВ! АРАТА 


Field Name Type | Reset | Description 
Value 


DBI RDATA [31:0] | RO | 32'h | Read back data from device. 


9.4.5.2.38 DBI CMD 
Description: DBI AHB channel command output. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
мапе ЕЕ ооо 


Reserved DBI CMD 


ЕСИНЕЛЕЛЕЛЕЛЕЗЕЛЕЛЕ  ЕМЕЛЕЛЕЛЕЙЕЛЕНЕН 


DBI СМО 


Name 
Presto |o [s [o [e [°| 


Нине 

"= SO ЫИ Ба ааа 
Value 

2-77 7 вайю [во [пм —— 


9.4.5.2.39 DBI DATA 
Description: DBI AHB channel data output. 
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Field Name Type | Reset | Description 
Value 


|. Ию |70 [Reseed a (ЛУ || 


DBI RW [24] WO | 1’hO Read/write flag, 
0- write; 
1- read. 


ОВ! DATA [23:0] 24'h0 | Write data to device with CD=1. 


9.4.5.2.40 DBI QUEUE 
Description: DBI AHB channel command queue. 


Cm [s T9 [s [ [99 [5 [2 [5 [2 T5 T | 5 [8 [ 9 [в 


Reserved 


EB м 


UE QUE 
UE. 

Reserved Reserved FUL EMP QUEUE_DEPTH 
TY 


Field Name Type | Reset | Description 
Value 


[ero [ze ОО 


QUEUE CLR WO |180 Queue clear 
Write ‘1’ to clear ССН it cleared by HW. 


ТЕЗІ: [ш so [m [assensus — — — 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1613 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM | SC7731G/SC8731G Device Specification 
|оџеџебеми — [аш [mo [sm [сез — | 


9.4.5.2.41 TE SYNC DELAY 
Description: External TE sync delay. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ruwa 
= |___ ~ 
пева | | pe ОС ОС ОС С |o o| o| ОЕ ОС ОСИ |o |° | 
ви | о | м С а | о ә е | г ОС е |+ [а [2 | r [o| 


SYNC DELAY 


Name 
meajo С ОС ОС ОС ОСЗ ОС ОС ОС ОС ОС ОСИ ЗВ ОС ОС С 


Field Name Type |Reset | Description 
Value 


|________| 8:20) [ro |120 |Незелей ОИ 


SYNC DELAY | [19:0] R/W 2070 DBI/eDPI TE sync delay, when іп DBI I/F, it is ОВ! 
clock unit; when in eDPI I/F. It is DPI clock unit. 


9.4.5.2.42 OSD A LEN 
Description: OSD compressed Alpha data length. 


ви [= | о | о | | |» |» а |» | и [о пе пе 7] «| 
ата ишы 


Reserved OSD A LEN 


Ж ЖЕЛЕ RECEN RISO nim 


OSD A LEN 


Name 
"н 
веза | [= [= [е] 


Le ПС e ПС С I ee ee 
"p pep 
Value 


| tata) [но feno [Reseved 0 | 


OSD A LEN [23:0] R/W 24'h0 OSD compressed Alpha data length, it is active only 
when OSD data is compressed format. It is 32bits 
word unit. 
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9.4.5.2.43 OSD R LEN 
Description: OSD compressed Red data length. 


и [э [о | 2 а а а [=] и] Га Га Го [в [зт [6] 
пате | њем 


Reserved OSD R LEN 


ТЕ ЕЛЕ ЛЕЛЕ DOS RORIS ЖЕЛЕ ЕЛЕЛЕЗЕНЕНЕ 


OSD А LEN 


"н 
= [> С С [= [е [= 


Field Name Type |Reset | Description 
Value 


OSD R LEN s 0] R/W 2480 Нем АҚ А ааа compressed Red data length, it is active only 
when OSD data is compressed format. It is 32bits 
word unit. 


9.4.5.2.44 OSD G LEN 
Description: OSD compressed Green data length. 


OSD compressed Green data length 
| Bit (зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 [17 | 16, 


Reserved 


Fujiko en] 


OSD_G_LEN 


"w 
ЛЕНИИЕЛЕНЕНЕН 


Field Name Type |Reset | Description 
Value 


OSD G LEN s 0] R/W 24'h0 — compressed Green data length, it is active only 
when OSD data is compressed format. It is 32bits 
word unit. 
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9.4.5.2.45 OSD B LEN 
Description: OSD compressed Blue data length. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
Dm | њим 


Reserved OSD B LEN 


eripe А ТИ Е Е СА СИ С ДЕ З 2А ЕЛИ 80 


OSD В LEN 


" 
= [> С С [= [е [= 


Field Name Type |Reset | Description 
Value 


OSD B LEN s 0] R/W 2480 Нем А АД сат compressed Blue data length, it is active only 
when OSD data is compressed format. It is 32bits 
word unit. 


9.4.5.2.46 OSD R BASE ADDR 
Description: OSD compressed Red data base address. 


0х0000 OSD compressed Red data base address OSD R BASE ADDR 


0x0150 Shadow (read only) шасын а 


Bt |s1 | зо | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
мә (м ___ оол || 


OSD R BASE ADDR 


OSD R BASE ADDR 


эн 
ке] С С С О О ОС ОС ОС С ГГ 


Ж ЛЕЛЕ ЗЕ ЕЛЕ ЗВ Е ВЕН ВЕС АЕ Е ЕВ МАЕ 


Field Name Type | Reset | Description 
Value 
OSD R BASE ADDR | [31:0] R/W | 3210 | OSD compressed Red data base address, it is 
active only when OSD data is compressed format. 
It is byte unit. 


9.4.5.2.47 OSD G BASE ADDR 
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Description: OSD G base address. 


0х0004 OSD compressed Green data base address OSD G BASE ADDR 


0x0154 Shadow (read only) "— ine 


| pt [зт зо | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | № | 16 | 17 | 16 


OSD G BASE ADDR 


OSD G BASE ADDR 


Name 
нн 
| ОС СО СО СО ОСЗ ОС ОС ОС ОС ОС ОС o o o С 


Field Мате Туре | Reset | Description 
Value 
OSD G BASE ADDR | [31:0] R/W | 3210 | OSD compressed Green data base address, it is 
active only when OSD data is compressed format. 
It is byte unit. 


9.4.5.2.48 OSD B BASE ADDR 
Description: OSD compressed Blue data base address. 


0х0008 OSD compressed Blue data base address OSD B BASE ADDR 


0x0158 Shadow (read only) ee gk ind ле 


| Bw [зт зо [29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | № | 18 | 17 | 16 


OSD B BASE ADDR 


ПС С С С С СЗ ОСЗ ОСЗ ОС ОСИ ОС ОСИ ОС ОС ОС ОСЗ С 
ШІНЕСЛІЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 


OSD B BASE ADDR 


Field Name Type | Reset | Description 
Value 
OSD B BASE ADDR | [81:0] R/W | 3210 | OSD compressed Blue data base address, it is 
active only when OSD data is compressed format. 
It is byte unit. 


FERT БЕ | |А ре GO OR RSS || E ОБ ЕВ 8 87а 
— м (ХАМ 


Name 
LIEN 
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9.4.6 


Application Notes 


9.4.6.1 Program Flow 


9.4.6.2 Program Notes 


9.5 
9.5.1 


9.5.2 


Graphics (GPU) 


Overview 
The Mali-400 MP GPU is a hardware accelerator for 2D and 3D graphics systems. 


Features 

The GPU consists of: 

29. Four Pixel Processors (PPs) 

30. a Geometry Processor (GP) 

31. a Level 2 Cache Controller (L2) 

32. a Memory Management Unit (MMU) for each GP and PP included in the GPU 
33. a Power Management Unit (PMU). 


The GPU and its associated software is compatible with the following graphics standards: 
34. * OpenGL ES 2.0 
35. * OpenGL ES 1.1 


36. * OpenVG 1.1. 


9.5.2.1 Pixel processor features 


V0.2 


The pixel processor features are: 

37. each pixel processor used processes a different tile, enabling a faster turnaround 
38. programmable fragment shader 

39. alpha blending 

40. complete non-power-of-2 texture support 

41. cube mapping 

42. fast dynamic branching 

43. fast trigonometric functions, including arctangent 

44. full floating-point arithmetic 

45. framebuffer blend with destination Alpha 

46. indexable texture samplers 

47. line, quad, triangle and point sprites 

48. no limit on program length 

49. perspective correct texturing 

50. point sampling, bilinear, and trilinear filtering 

51. programmable mipmap level-of-detail biasing and replacement 
52. stencil buffering, 8-bit 

53. two-sided stencil 

54. unlimited dependent texture reads 

55. 4-level hierarchical Z and stencil operations 


56. Up to 512 times Full Scene Anti-Aliasing (FSAA). 4x multisampling times 128x 
supersampling 
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57. 


4-bit per texel compressed texture format. 


9.5.2.2 Geometry processor features 
The geometry processor features are: 


58. 
59. 
60. 
61. 
62. 


programmable vertex shader 

flexible input and output formats 

autonomous operation tile list generation 

indexed and non-indexed geometry input 

primitive constructions with points, lines, triangles and quads. 


9.5.2.3 Level 2 cache controller features 
The L2 cache controller features are: 


63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 


9.5.2.4 MMU 
The MMU features are: 


71. 


72. 


9.5.2.5 PMU 
The PMU features are: 


9.5.3 


9.5.4 


73. 
74. 


128KB size 

4-мау set-associative 

supports up to 32 outstanding AXI transactions 

implements a standard pseudo-LRU algorithm 

cache line and line fill burst size is 64 bytes 

supports eight to 64bytes uncached read bursts and write bursts 
64-bit interface to memory sub-system 


support for hit-under-miss and miss-under-miss with the only limitation of AXI 
ordering rules. 


accesses control registers through the bus infrastructure to configure the memory 
system. 


each processor has its own MMU to control and translate memory accesses that the 
GPU initiates. 


controls the clock, isolation and power of each device 
provides an interrupt when all requested devices are powered up. 


Signal Description 


Function Description 


9.5.4.1 GPU structure 


This section gives а brief description of the structure of the GPU. Figure shows a typical 
graphics system that consists of: 


V0.2 


75. 
76. 


77. 


78. 


A geometry processor that generates lists of primitives for a pixel processor to draw. 


A pixel processor that uses a list of primitives generated by the geometry processor to 
produce a final image that is displayed on the screen. Up to three additional pixel 
processors can be added to increase the rendering performance of the system. 


A full featured Memory Management Unit (ММО) for each processor that enables 
access checking and translation for all pixel and geometry processor memory 
accesses. All memory accesses from the pixel and geometry processors use the 
MMU for access checking and translation. 


A level two cache controller. 
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79. An AXI interconnect system bus protocol targeted at high performance, high clock 
frequency system designs. 


80. A Power Management Unit (PMU). 


| Pixel processor 


L2 cache controller 


Display controller 


Figure 9-43 Graphics system 


9.5.4.2 GPU hardware architecture 


Top-level system 
Figure shows the Mali-400 MP GPU top-level system with interconnecting bus 


and interfaces 
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ali-400 MP GPU top-level 


Mali-400 MP GPU 


AXI interface (64-bit) | AXI interface (64-bit) | AXI interface (64-bit) 


AXI interface (64-bit) | AXI interface (64-bit) 


Level 2 cache controller 


APB bus (32-bit) AXI interface (64/128-bit) 


Interconnect 


Figure 9-44 Mali-400 MP GPU top-level system 


GPU hardware architecture 


Figure shows the main functional blocks of the GPU hardware architecture. 
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Geometry processor 


Vertex shader core 


Vertex shader 


Vertex Vertex 
storer loader 


Configuration registers 


Pixel processor 


System bus interface 


Tile writeback unit 
Polygon list Vertex 
reader loader 


Tile buffers 


Triangle setup unit wat Fragment к.” 


Configuration registers 


Figure 9-45 Mali-400 MP GPU hardware architecture 


The Geometry processor consists of: 

* A vertex shader command processor that reads and executes commands from a command 
list stored in memory. 

* A vertex shader core that loads data for processing, performs the required calculations for 
each vertex, stores data from output registers in memory, and then exports data to integer 
or floating point numbers of different sizes. 

* A polygon list builder unit that creates lists of polygons that the pixel processor must 

draw. 

* The Polygon List Builder (PLB) command processor reads and executes commands from 


the command list stored in memory. 


The pixel processor consists of: 

* A polygon list reader that reads the polygon lists from main memory and executes 
commands from the lists. 

* The Render State Words (RSWs) component is a data structure in main memory that 
contains the render state of polygons. The different pipeline stages in the renderer each 
reference the RSWs to determine how to process the primitives. 

* The vertex loader fetches the required vertices from memory for each primitive in the 
polygon list. 

* The triangle setup unit takes data from the vertex loader and polygon list reader and uses 
vertex data to compute coefficients for edge equations and varying interpolation 

equations. 

* The rasterizer takes coefficients and equations from the triangle setup unit and uses these 
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to divide polygons into fragments 

* The fragment shader is a programmable unit that calculates how each fragment of a 
primitive looks. 

* The blending unit blends the calculated fragment value into the current framebuffer value 
at that position. 

* The tile buffers take inputs from the fragment shader. The buffers perform various tests 
on the fragments, for example Z tests and stencil tests. When the tile is fully rendered it is 
written to the framebuffer. 

* The writeback unit writes the content of the tile buffer to system memory after the tile has 


been completely rendered. 


Level 2 cache controller hardware architecture 
Figure shows the main functional blocks of the Level 2 cache controller. 


AXI Read AXI Read AXI Read AXI Read AXI Read 
slave | buffer slave | buffer slave | buffer slave | buffer slave | buffer 


[ 
Керіау 
Cache SRAM 
I 
П 


Ассеѕѕ гощег 


т 


1H Cache line fetcher 
1 
I 
I 


4---- Request paths 

<4— —» Bidirectional request path 
——. Read or write data paths 
+> AXI signals 


Figure 9-46 Level 2 cache controller hardware architecture 
The Level 2 cache controller consists of: 


* An APB slave providing an interface to enable bus masters to control the Level 2 cache. 
* An Arbiter accepting memory access requests into a circulating loop. They then keep 
circulating in the loop until the Access router determines that they can be taken out of the 
loop. 

• A Tag accessor that performs a cache lookup to see if data is in the cache. 

* An Access router for each read or write request that matches the AXI ID and the 
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timestamp of the current request against all other requests in the loop. 

* The Replay buffer that handles all request collisions of data. 

* The Cache tags unit that holds a pipelined SRAM for the cache tags. 

* The Cache line fetcher that draws the external data from the AXI master interface. 


* The Cache SRAM that is the actual data store of the cache. 


9.5.4.3 Functional operation 


9.5.4.3.1 Geometry processor component functionality 


These components consist of: 

* Vertex shader command processor 
* Vertex shader core 

* PLB command processor 

• PLB. 


Vertex shader command processor 
The vertex shader command processor reads and executes commands from a command list 
stored in memory. The command list is a list of commands intended to set up and configure 
execution of the vertex shader core. This enables the vertex shader core to execute multiple jobs 
without CPU intervention. 


Vertex shader core 


Vertex shader core 


16 work registers 
|-- _____--=- „- _____ 4 


Ехесићоп ипй$ 


Flow control unit 
EN L Е 


ookup table unit 


Output 
registers 


lg O 
Constant value registers 
Instruction memory 


The vertex shader core consists of: 
* Vertex loader 
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* Vertex shader 

* Vertex storer. 

Vertex loader 

The vertex loader is a DMA unit that loads per-vertex data for processing. It can accept data 
from up to 16 distinct streams, each corresponding to one of 16 input registers in the vertex 
shader. 

Vertex shader 

The vertex shader is the most important single unit of the geometry processor. This unit 
performs most of the required calculations for each vertex. The vertex shader runs a program on 
each vertex of a 3D model, typically performing T&L for the model. 

Vertex storer 

The vertex storer stores data from the output registers of the vertex shader, in memory. The 
vertex storer can convert data from 32-bit floating point format to fixed point or floating point 
formats of different sizes. 


PLB command processor 

The PLB command processor reads and executes commands from a command list stored in 
memory. The command list sets up and configures execution of the PLB. This enables the PLB 
to execute multiple jobs without CPU intervention. 


PLB 
The PLB creates lists of polygons that the pixel processor must draw. For each polygon in a 
scene, the list builder decides which tiles the polygon covers, and adds the polygon to the lists 
that draw those tiles. The PLB only adds a polygon to lists where the polygon might have to be 


drawn, reducing the work involved when the pixel processor renders the scene. 


9.5.4.3.2 Pixel processor component functionality 


The pixel processor consists of the following components: 
* Polygon list reader 

* HSW behavior 

* Vertex loader 

* Triangle setup unit 

• Rasterizer 

* Fragment shader 

* Blending unit 

* Tile buffers 

* Tile writeback unit 


Polygon list reader 
The polygon list reader reads the polygon lists from main memory and executes commands from 
the lists. Each primitive in the polygon list contains indices to the corresponding RSW and 
vertex data for that primitive. The polygon list reader passes on information about the primitives 
and controls the operation of the GPU. 

RSW behavior 
The RSW is a data structure in main memory that contains the render state of polygons. This 
render state conforms to the definition in the OpenGL ES API. The RSW defines how to 
rasterize and render the polygon. The GPU keeps a local cache of RSWs for immediate 
processing. The different pipeline stages in the renderer each reference the RSWs to determine 
how to process the primitives. Therefore RSW data must be available to the renderer for all the 
primitives currently in the pipeline. Because the GPU permits RSW data for many primitives to 
be active at the same time there is no requirement to stall or flush the pipeline for a change of 
renderer state. 

Vertex loader 
For each primitive in the polygon list, the vertex loader fetches the required vertices from 
memory. The vertices must be fully transformed to screen co-ordinates, typically by running a 
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vertex shader program in the geometry processor. When all the vertices required by a primitive 
are available, the full vertex set is sent to the triangle setup unit. 
Triangle setup unit 
The triangle setup unit takes data from the vertex loader and polygon list reader and uses vertex 
data to compute coefficients for edge equations and varying interpolation equations. The unit 
passes the results of its computation to the rasterizer. 
Rasterizer 
The rasterizer takes coefficients and equations from the triangle setup unit and uses them to 
divide polygons into fragments. The rasterizer generates fragments that align with pixels in the 
tile and passes the fragments in to the fragment shader and then to the blending unit. 
Fragment shader 
The fragment shader is a programmable unit that calculates how each fragment of a primitive 
looks. The fragment shader program specified in the RSW for the primitive is executed for each 
fragment produced by the rasterizer. The fragment shader program consists of Very Long 
Instruction Words (VLIW), and can use all of the functional units of the fragment shader core 
in a single instruction. 
Blending unit 
When a fragment successfully exits the fragment shader, the blending unit blends the calculated 
fragment value into the current tile buffer value at that position. The current RSW selects the 
blend operation to use. 
Tile buffers 
The tile buffers take inputs from the fragment shader. The buffers perform various tests on the 
fragments, for example Z tests and stencil tests. When the tile is fully rendered it is written to 
the framebuffer. Four subpixel values are stored for each visible pixel, to support 4x 
anti-aliasing without performance degradation. The tile buffers include: 
* an 8-bit stencil buffer that stores stencil values 
* a 24-bit Z buffer that stores depth values 
* a 32-bit color buffer. 
Tile writeback unit 
The writeback unit writes the content of the tile buffer to system memory after the tile has been 
completely rendered. 


9.5.4.3.3 System bus interface 


All memory accesses pass through the shared memory interface. The interface converts the 
internal memory request signals to standard AMBA AXI signals. 

The system bus interface can be stopped and restarted through the APB configuration interface. 
The interface asserts the interrupt if a bus access causes an error. 

Software can configure the system bus interface to only permit writes to a specific address 
range. To do this it writes the low address to a specific low boundary register and the high 
address to a specific high boundary register. It also writes to a specific write boundary enable 
register to enable the write boundaries. The reset behavior is to disable the write boundaries. 
When the write boundaries are enabled any attempts to write outside the set boundaries generate 
a write boundary error interrupt and stop the memory interface. To clear this error the system 
must reset the GPU. Methods for controlling how the GPU works with the memory system are 


also available through the MMU. 


9.5.4.3.4 Memory management 


The GPU contains several MMUs to translate and restrict memory accesses that the pixel or 
geometry processors initiate. An MMU is configured by writing to control registers, and uses 
in-memory page table structures as the basis for address translation. 


The MMU divides memory into 4KB pages, where each page can be individually configured. 
For each page the following parameters are specified: 


* The physical memory address of the page. Known as address translation or virtual 
memory, this enables the processor to work using addresses that differ from the physical 
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addresses in the memory system. 


* The permitted types of accesses to that page. Each page can permit reads, writes, both, or 
none. 


The MMU uses a 2-level page table structure: 
1. The first level, the Page Directory consists of 1024 Directory Table Entries (DTEs), each 
pointing to a Page Table. 


2. The second level, the Page Table consists of 1024 Page Table Entries (PTEs), each 
pointing to a page in memory. 


Figure shows the structure of the two-level page table. 


9.5.5 


MMU DTE ADDR 


ММО configuration DTE 
registers Page directory 


Page table 
PTE 


Memory page 


Graphics-pipeline-level operation 


The Mali-400 MP GPU implements a graphics pipeline supporting the OpenGL ES and 
OpenVG Application Programming Interfaces (APIs). This section describes: 


V0.2 
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9.5.5.1 Graphics pipeline overview 


(Start processing) 


Modelling 
transformation 


Viewing 
transformation 


Per-vertex lighting 


Projection 


transformation 
Rasterization and 


fragment shading 
Fragment shading] — 


> 


Per-vertex operations 


апа primitive assembly 


( 


) 


Blending and 
framebuffer operations 


(End processing ) 


The GPU implements the graphics pipeline through data structures and corresponding 
functional blocks. 


9.6 MIPI DSI 


9.7 MIPI CSI 


9.8 MMU 


9.8.1 Overview 


The MMU provides memory address mapping from Virtual Address(VA) to Physical Address(PA) for 
AXI Bus interconnection. 
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9.8.2 Features 
e Early burst termination not supported for AHB slave interface 
e Support 32-bit AW/AR channel address mapping for AXI Bus 
e Virtual Memory space size configurable 
e Page size configurable 
• TLB (Translation Look-aside Buffer) size configurable 
e Bypass mode with zero-cycle latency 
• 1-сусіе address translation latency оп TLB ћи 
e  3-cycle address translation latency on TLB miss and PTW (Page Table Walk) 
• RAM clock frequency configurable 
e Optional register slices for УА & PA 
. Round-Robin arbitration between AHB/AW/AR channel PTW 


9.8.3 Function Description 
The MMU support AW/AR channel address translation for AXI Bus interconnection. 
By default, the valid virtual memory address space is 64M Byte (0x0000 0000 ~ 0x03FF_FFFF) and 
each page table is 4K Byte, then there are 16K (64М/АК) pages could be accessed by AXI Bus. These 


16K page tables could be assigned to discontinuous physical address space as below, so the MMU is 
designed for mapping the virtual address to physical address. 


VA | РА 
Page Table address Page Table address 


(14-bit) | (20-bit) 


The MMU structure is shown as below and includes 4 parts: 
° Internal RAM 

• AHB Config unit 

° Address Translation 

° RAM matrix 
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AW Address 


=V À of AW Channel TLB А PA of AW Channel => 
Translation 


AR Address 


А РА of AR Channel => 
Translation 


RAM 
(16Kx20b) 


Internal RAM 
The Internal RAM could be updated by SW and stored address translation data. 


The AXI address width of AW/AR channel is 32-bit([31:0]). The lower 12-bit([11:0]) presents the 
internal offset of a 4K page, the upper 20-bit([31:12]) is the address of each page. 


For VA, only 14-bit([25:12]) is valid because of the 64M Byte memory space, so the internal RAM has 
16K depth(14-bit address width) and 20-bit data width. 


AHB Config Unit 


The Config Unit provide AHB Bus interconnection to set MMU registers which could controlled MMU 
function and update internal RAM data for SW configuration. 


Please refer to Section 0 for the details. 


Address Translation 

The Address Translation module translated the input VA to the output PA. Each address translation 
module supports 8 TLB entries. 

When AW/AR request is received, this module try to find existed VA in the TLB. If TLB is not hit, then 
this module start PTW and access to RAM, the return data is used to address mapping and update 
TLBs. 


31 26 25 12 1 0 
VA | | (14bit) PageOffset 
31 0 
PA (20bit) PageOffset 


Operation latency 
€ Bypass: 0 cycle 


€  TLB hit: 1 cycle 
register output address of TLB result 
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€  TLB miss: 3 cycles: 
one cycle is used to issue read request to RAM , one used to read data from RAM, the final one is used to 
register output address which is better for interface timing. 


RAM Matrix 


The Ram Matrix could handle 3 RAM access requests which are AHB Read/Write, AW channel PTW 
and AR channel PTW. If more than one request are received at the same time, The RAM matrix 
performed Round-Robin arbitration strategy and grant only one request access RAM. 


9.8.4 Module Configuration 


Parameter Range Default | Description 
MMU TLB NUMBER [2, со) 8 The number of TLB entries 
MMU VT ADDR BWID [7, 18] 14 Bit width of the virtual pagetable size. 


The number of entries in the pagetable 
will be pMMU_ VT_ADDR_BWID 


MMU_PAGE_INDEX_BWID | [8, 19] 12 Bit width of the раде size. The page size 
will be 9MMU PAGE | DEX BWID bytes. 


Note: the size of virtual memory address space that will be mapped is 2Х(ММ0 VT ADDR BWID- 
MMU PAGE INDEX BWID) Byte 


9.8.5 Operation Flow 
The operation flow of the MMU is shown as following: 
a) After Reset, SW set MMU&TLB disable by AHB interface. 
b) RunRAM initialization and load all address mapping data. 
с) SW could set MMU enable and run ММО address mapping for AXI bus. 


d) When MMU is running, SW could update RAM data by AHB interface as well, but TLB must be disable 
before each update operation in order to guarantee the consistence between TLB and RAM. 
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9.8.6 Register Descriptions 
Offset Address 


(2(ММО VT ADDR BWID-«2)) MMU CTRL MMU General Control Register. 


Notes: 
€ Offset address must be word aligned. 


€  Theregister address should be changed with the configurable virtual address bit width. 
For example: If the virtual address bit width(:MMU. VT ADDR, BWID) is 14, then the parameters should 
be: 


ш Register address space size is: 0x20000 
Ш Тһе offset address of MMU Mapping Data Register is : 0 ~ OXFFFC 
= The offset address of MMU General Control Register is : 0x 10000 
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9.8.6.1 MMU MAPPING DATA Register 


Field Name Type | Reset Description 
Value 


RAM DATA | [31:ММО PAGE INDEX BWID] ыд ME: MMU mapping data for internal 


9.8.6.2 ММО CTRL Register 


Field Name Type | Reset Description 
Value 


Start MB addr [31:20] | WR | 12'hO | The start address of MMU mapping, unit is MByte. 
For example: if Start MB addr is 12'h100 and Mapping 
space is 64MB, the address of MMU mapping is: 
start address: 32'h1000 0000 ( [Start MB address, 
20'h0} ) 
end address: 32'h18FF FFFF 
(Start MB address--12'd64, 20'h0) - 32'd1 ) 
RESERVED [19:3] |АО | | |Резема _______________ 
RAMCLK div2 en | [2] WR 1'bO The enable flag if RAM clock runs at 1/2 of MMU clock. 
1: Enable. 
0: Disable. 
TLB en [1] WR | 1'b0 TLB enable flag. 
1: enable TLB. 
0: disable TLB and clear all TLBs. 


ММО еп WR 160 MMU enable flag. 
1: Enable MMU address mapping function. 
0: Disable MMU function and all address will be 
bypass.(Bypass Mode) 


Notes: Bit "RAMCLK div2 en" should be enabled if the RAM cannot run at the same clock frequency 
of AXI bus. In this situation, the latency of address translation on TLB miss will be 4 cycles. 


9.8.7 GSP MMU Configuration 
The configuration for GSP MMU is shown below: 


ММО TLB NUMBER The number of TLB entries 


MMU VT ADDR BWID 13 Bit width of the virtual pagetable size. The number of 
entries in the pagetable will be 8192. 

МММ PAGE INDEX BWID Bit width of the page size. The page size will be 4096 
bytes. 


The register map for GSP MMU is decided by its MMU VT ADDR BWID (13) and shown below: 


0-0x7FFC MMU MAPPING DATA MMU Mapping Data Register. 
0x8000 MMU CTRL MMU General Control Register. 
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9.8.8 MM MMU Configuration 


The configuration for MM MMU is shown below: 


МММ TLB NUMBER The number of TLB entries 


MMU VT ADDR BWID 15 Bit width of the virtual pagetable size. The number of 
entries in the pagetable will be 32768. 

MMU PAGE INDEX BWID Bit width of the page size. The page size will be 4096 
bytes. 


The register map for MM MMU is decided by its MMU VT ADDR BWID (15) and shown below: 


0-0x1FFFC MMU MAPPING DATA MMU Mapping Data Register. 
0х20000 MMU CTRL MMU General Control Register. 


9.9 Multimedia Clock Control Register 


9.9.1 MM MM CLK RF Register Address Map 
Base address: 0x60E00000, 


Era; 


9.9.1.1 сік mm ahb cfg 


Lm [a [9o [2 [2s [77 29 25 [7 [5 [2 [7 [9 e [18 [ v [| 
ru 


reserved reserved 
Type 


| ви |15|14 [яз | 12 | 1 пој о | г | 7 6 |5|4|з|2 |1]о] 


reserved reserved 
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clk mm ahb cfg 


ме | те ај етт 
Маше 

esenea тоа но [oo [ноа 

esenea |рәл6 |Ro [oo |ва 

freseved _ [пуз [RO oo [Reed — | 

fresened [тл [RO joo [Reeva 0-7 


сік mm ahb sel [1:0] АМ/ 0x0 clk_mm_ahb_sel: сік mm ahb source selection 
280: сік 26m 
2'h1: clk 96m 
2'h2: clk 128m 
2'h3: clk 153 6m 


9.9.1.2 clk sensor сід 
0x00000024 clk sensor cfg (0x00000001) clk sensor cfg 


| B |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
| Мате | | ем ООО 


reserved reserved 


сік sensor 


reserved сік sensor div reserved «ol 


ie ||» 


[= ЕН 


clk sensor cfg 


om mme mmm 
Value 

esenea [изо [oo |Реема — | 

[eewed ____| 216] |Ro [oo [Resened — | 

fresened nes [RO oo [Reeva | 


[wes [лу [ю oo [ne —  — 


сік sensor. sel [1:0] RW 0х1 сік sensor. sel: clk sensor source selection 
280: сік 26m 
2'hl:clk 48m 
22: clk 76 8m 
2'h3: clk 96m 
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9.9.1.3 сік ccir cfg 


KREIEIEJETEZETESEIERERERETEIEXERES 


E a reserved reserved 


| Name | reserved reserved 
T| ° СИ 


сік ссіг cfg 


Field Мате Туре Reset Description 
Value 
OED CEACE s 


clk_ccir_pad_sel = насар ааа сік ccir pad sel: clock source from pad, active 


кемеа ива [Ro oo [мее — — — — — — —] 
[ees [ти [no oo [nese — — — — — — — — 


9.9.1.4 clk dcam cfg 


ШЕСІ ЕЕ БЕРЕКЕ ТІГІСІ! ИСТЕУИ 
_ ви [o [o [5 [25 [7 |» |» [а |» [2 [7 |» 6 [ [6] 


reserved reserved 
Тре | о 00 [| 0 0 0 0 0 җе 


| ви |15|14 [аз [2 | 1 | vo | o је | 7 6 |5|4|з |2 [o0 


сік асат 5 


reserved reserved 


clk dcam cfg 


[FieldName [в | Tyre [Res | бы | 
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= 
Tena этан [Ro foo аа 
павее — Es: no Joo [юш — — — — — — — —] 
esemes “|е [no [oo [nes — — — — — — — —] 
Deme: [Ia [no [oo [nes — — — — — — — 


сік dcam sel [1:0] RW 0x0 сік асат sel: сік асат source selection 
2'h0: сік 76 8m 
2'hi:clk 128m 
2'h2: clk 256m 
2'h3: clk 312m 


9.9.1.5 сік vsp cfg 


[сохр | ауар овоо — — | окр | 
ви Ги [oo] |» o [s [25 | и [з [2 [т | » о [тв [зт [15] 
КЛ © хз [== 


reserved reserved 
Type 


KCHEGEGEIEIEREIEREBESERERERERESENKE 


clk vsp cfg 


— —L— 
Value 

esenea [оно [oo [aese — | 

LIE DL NI яш: ишш 


ira [ee os — 
сік vsp sel : 0] сік vsp sel: clk vsp source selection 
2ћ0: сік 76 8m 
2'h1:clk 128m 
2'h2: clk 192m 
2'h3: clk 256m 


9.9.1.6 clk isp cfg 


[ exo | окраин [кыш | 
ви [o [з [2 |» o [s [25 |» [о [2 [7 | » [лә [те [зт [15] 
Temes 
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Ө | .— |. J | 
| "eset | ОЗ ОЗ ШЕШЕН И ИНЕ ЕШ RR ИЕ ИИ 
ЖЕЛЕ siro ВЕ ВС СИ ВС ВЕ ЕЕ ЕЕ ГИ 


| Мате | reserved reserved сік isp sel 


clk isp cfg 


Field Name Type Reset Description 
Value 
524] |o [oo [Reseved —— _ 
рэле [RO oo |е” 
ma [Ro |90 Reed — | 
ma [RO [oo [Reseved - 


сік isp sel [1:0] RW 0x0 clk isp sel: clk isp source selection 
2'h0: сік 76 8m 
2'ћ1: сік 128m 
2'h2: сік 256m 
2'h3: clk 312m 


9.9.1.7 сік jpg. cfg 


ви Ги [з [2 |» o [s [25 |» 5 [2 [т | o [тв | v [15] 
ІСІГІ wm] 


reserved reserved 


ШИ И CER ERE IER EE Е CR E REC S RESTER RC 


reserved reserved сік jpg sel 


| Name | 
e | n Ц m — MM 
EY | 1. ЕШ 


сік jpg. cfg 


Field Name Type Reset Description 
Value 


eser [mu [no foo [nes — — — — — — —] 


emer — Eis [no foo [ree — — — — — —- 
еземеа пва [Ro foo [ree — — — — — — 
еземеа _ [тй [no bo Rees — — — — — — — 
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сік jpg sel [1:0] RW 0x0 сік jpg. sel: сік jpg source selection 
2'h0: сік 76 8m 
2'hi:clk 128m 
2'h2: clk 192m 
2'h3: сік 256m 


9.10 MM AHB control register 


9.10.1 MM TOP MM AHB RF Register Address Map 
Base address: 0x60D00000, 


[German me [ош — — — 
[mw [авт — ОИ 
[mmm — —wesan — | САРИ 
[ow — [вт OO 
oma — ЕСТИ SSCS 


9.10.1.1 AHB EB 


0x00000000 AHB EB (0x00000000) AHB EB 
0x00001000 AHB EB SET AHB EB SET 


0x00002000 AHB EB CLR AHB EB CLR 


ЕЕЕ ЕЛЕЕ Е ГИА а во ЕЕ 
Neme |!) 


reserved 


ЕГІН БЕН KENN 


ja A ^ E “ үз E 
reserved 
E Es a ЕБ ES 
| Туре | 
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AHB EB 


Field Name Type Set Reset Description 
Clear Value 


REN TEN CUN 2 RET c 
[exes С m [зб [os [жыз — — — — 


[owes [п [nw [зс oo [см — — — — — 


9.10.1.2 AHB RST 


0x00000004 AHB RST (0x00000800) AHB RST 
0x00001004 AHB RST SET AHB RST SET 


0x00002004 AHB RST CLR AHB RST CLR 


| B |з1 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | v8 | 17 | 16 | 


reserved 


| Tye ÉÍÀ] 
EX |, ОИ 


АНВ RST 


Field Name Type Set Reset Description 
Clear Value 


Dese: mus no [oo [кееш — — — —] 


МММ SOFT RS | [14] МММ SOFT RST 
N 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1640 of 1646 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | SC7731G/SC8731G Device Specification 


MM MTX SOFT | [12] RW S/C 0х0 MM_MTX_SOFT_RST 
RST 
OR1200 SOFT | [11] OR1200 SOFT_RST 
RST 


тот воет яэт [Toy [mw se |o [ROT SOFTRST — — — — 


iis cd eee ee 
T 
oe DAE GE Eu о 
Т 
ын — 
T 


JPG sorrmsr |та mw [sc os оға отат 
сызо ыт [ы [rw [se СИИ 
var sort esr [н me fse [o0 [var вот aT ИИ 


gene m mom esse — 
RST 

ISP LOG SOFT | [2] ISP LOG SOFT RST 

RST 

| 


9.10.1.3 GEN CKG CFG 
0x00000008 GEN CKG CFG (0x00000000) GEN CKG CFG 


ШЕШЕП ИЕ ЕЛЕ ЛЕЛЕР ЕНЕ ЕЕ 


reserved 


KS 


- Е 


= --------- 


GEN CKG CFG 


Field Name Type Reset Description 
Value 


Deme: [pus [no [oo [nese — — — — — —] 
[мм мтс [rp mw |oo |м мтс оов 
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(mam | T | 
RW 


Е 
poo ll w 
| 


MM AXI CKG EN 


N 
N 


При d n ss 


9.10.1.4 MIPI CSI2 CTRL 
0х0000000С МІРІ CSI2 СТВІ. (0х0000000С) МІРІ CSI2 CTRL 


| B |з1 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | v8 | 17 | 16 | 
name = 


reserved 


Type 


w sss 
. 1:19 ИИИ ЕИ ИН И ЕЕ И re ЕЛІКЕ 
cene ЗКАНА АЕЛЕЯҤАЕЛЕАКАЕЗЕЯ ЕЛЕЕ 


МІРІ СРН 
reserved Y SAMPLE 
.SEL 


T 
ese | С С e СЗ С С С С С С С ИС tele 


МІРІ CSI2 CTRL 


Field Name Type Reset Description 
Value 


ewe: [Ds [mo foo [Reed — — — — — —] 


МІРІ CPHY SAM | [ 4: 3] RW 0х1 МІРІ CPHY SAMPLE SEL 
PLE SEL 


МІРІ CPHY SYN | [2] RW 0х1 МІРІ CPHY SYNC. MODE 
C MODE 

МІРІ CPHY TES | [ 1] RW 0x0 MIPI CPHY TEST CTL 
T CTL 
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9.10.1.5 MM QOS CFG 


E [o [9o [3 [2s [7 29 25 [4 [5 [2 7 [9 | e e [ v [| 


QOS R DCAM QOS W DCAM QOS R JPG QOS W JPG 


QOS W ISP QOS R VSP QOS М VSP 


MM QOS CFG 


Field Name Type Reset Description 
Value 
QOS В ОСАМ | [31:28] QOS for DCAM Read 


QOS W DCAM | [27:24] QOS for DCAM Write 
QOS R JPG [23:20] QOS for JPG Read 


9.11 GPU Clock Control Register 


9.11.1 GPU TOP GPU APB RF Register Address Map 
Base address: 0x60100000, 
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0x0000 APB RST APB RST 


ome — [жаштан — | — —  — — — 
оном — —[wecxcmsr | —  — — 
oma вокан | — — — CS 


9.11.1.1 APB RST 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
— Era 
KS 77777 
з“ 
СЕ | о | || ОС ОС ОС | | ВС О ОС ОС ОС ОС С 
pen ЗЕЕ ЕЕ С СЕ С Е ЕС 


- Е 


EX w 
Eee UU se] 
и TPP PrP ri ll 


APB_RST 


Field Name Type Set/ Reset Description 
Clear Value 
pru |n | — foo С ОИ 


9.11.1.2 APB_CLK_CTRL 


0x00000004 APB_CLK_CTRL (0x00000002) APB_CLK_CTRL 
0x00001004 APB_CLK_CTRL SET APB_CLK_CTRL SET 


ИТИЕЕЕЛЕЗЕЛЕЛЕЗЕЗЕЗЕЛЕЗЕШЕЛЕЗЛЕЛЕЛЕЗ 
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rs a 
ЕГЕ БЕНЕН НЕЕ 
e ООО 
вези | о |» | [| [o | [o |o | |o [o |o [e | [o [|o | 
ШІШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


res 
reserved CLK GPU.. CLK GPU SEL 
d 


| 8 
қа ee шан 
ае | о С С С Ро ОС С ОС ОО ОС С ОС о e 


АРВ СІК СТА 


Field Name Type Set Reset Description 
Clear Value 


Dese [тыю | |ә |және — — — — —] 


Deme [хз mo [ oo [кые —  — — — —] 
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